Open Pit Mining 


How mobile units solve shovel power problems 


Mining and Milling Potash 


How National Potash processes Carlsbad ore .... 


Oxidized Copper—Part 


Suggested milling methods and their costs ...... 


Western Mining Conference 
CMA forum highlights mining progress ........ 


Smelting Zinc 


Taking closer look slag fuming practice 


Flotation Testing 


How use the modified Hallimond Tube 


Beneficiating Ore 
What happened the Iron Country 1956 


Ball Mill Grinding 


Two experts discuss vital comminution theory 


interchange two parts 
—rubber impeller and engine- 
side shell half-liner, this 
Slurry pump operates either 
water-sealed Hydroseal 
delivers the pulp undiluted. 


A-S-H Slurry, Sand and Dredge pumps are dependable 
equipment mining and processing operations around the 
Globe. They are made not only our plant Hamburg, Pa., 
but Morgardshammar, Sweden, and Johannesburg 
South Africa. Besides outlets the United States, there 
are representatives five Canadian cities, Oslo (Norway) 
and farflung Osaka (Japan), Manila and Honolulu. 
Especially considering the factor proper application, this 
vast experience helps A-S-H engineers assure you more 
efficient, economical pumping abrasives 


THE ALLEN-SHERMAN-HOFF PUMP CO. 


Dept. B—259 Lancaster Ave., Wynnewood, 


Representatives throughout the World 


Write 


CARSET 


are PRECISION MADE 


for HIGHEST PERFORMANCE 


Maintain That Performance 
resharpening with 


the NEW JC-3 JACKBIT GRINDER 


Grinds cutting faces precisely correct profile 
for maximum drilling efficiency. 


Grinds bit gage proper clearance. 


Eliminates waste over-grinding. 


Greatly multiplies operator output. 


Electric Grinder 


Available with electric, air gasoline 
engine drive. 


MAINTAIN the unequalled drilling speed 
NEW Ingersoll-Rand Carset get 

maximum feet hole from each bit resharpening 

should done close tolerances and without un- 

necessary waste the cutting material. 


All these requirements are met excellent Ingersoll-Rand 


advantage with the new JC-3 Jackbit grinder far New York 
more quickly, easily and accurately than hand 
grinding methods. Ask your I-R representative for 
complete information this time-saving, cost- 


COMPRESSORS TURBO-BLOWERS ROCK DRILLS 
TOOLS CENTRIFUGAL PUMPS CONDENSERS 


saving machine. send for copy Bulletin 4187. GAS AND 
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LETTERS 


“Dramatic 


This will acknowledge receipt your 
letter December 27, together with the 
report the Reserve Mining Co. Tac- 
onite Project December 1956, 
75-102). 

Certainly this project one the 
most dramatic and far reaching which 
the State Minnesota has experienced 
many years. was thrilled have 
the opportunity two occasions during 
the past summer make tour the 
Babbitt and Silver Bay plants. 

appreciate very much the thought- 
fulness your part sending this 
very complete and interesting report. 


Edward Thye 
United States Senate 
Washington, 


Jet Piercing for Japan 


have been subscriber your mag- 
azine Engineering Mining Journal, 
and other technical magazines for 
long time. 

were acknowledged your De- 
cember 1956 issue regarding 
New Taconite Project,” and informed 
about the superiorities “Jet Piercing 
blasthole machine” for extremely hard 
and abrasive ore. are consulting 
engineering firm Japan and now are 
designing big rock quarry (capacity 
10,000 cubic meters per day) for our 
Government project land reclamation 
drainage, and had encountered 
very hard and abrasive rock the 
quarry. want know more about 
this jet piercing but could not find any 
advertising it. 


Kenkichi Takeuchi 
Asahi Kogyo 
Tokyo, Japan 


“Timely 


Our December 1956 copy E&MJ 
with it’s editorial the taconite projects 
inspires promote oral/visual 
presentation for fellow officers. Briefly, 
cussion the background and growth 
taconite mining; item timely 
interest military procurement person- 
nel concerned with the logistics raw 
materials. draft subject should 
available late February, and solicit 
your assistance this regard: 

Would you kindly furnish 
reprints page Editorial, and pages 
through 102 feature Reserve Min- 
ing Taconite Project from the De- 
cember 1956 issue; “An Expert Looks 
Iron Ore Sources 1984”, John- 
son December 1955 issue; and “Hard 
Iron Ore Yields Fusion Piercing,” 
Knoerr November 1946 issue. 


Phillips, Lt. Col., USAFR 
Philadelphia, Pa. 
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years and million tons 
with cord 


day, during the mining season, 
thousands tons jagged iron 
ore are dumped the B.F.Goodrich 
cord belts (inside housing shown 
above) one the largest mines 
the Minnesota Iron Range. Three 
cord belts then carry the 
ore 1,400 feet railroad cars. 
years, these belts have handled almost 
million tons iron ore and still 
have estimated more years 
service left. 


The ability stand heavy impact 
and carry heavy loads long distances 
built into the B.F.Goodrich 
Cords running lengthwise, without 
cross threads Binding them together, 
are surrounded rubber. They are 


free impact, with rubber 
taking the shock. Absence binding 
crossweave the B.F.Goodrich 
allows the lengthwise cords flex. 
result, the cord belts conform 
idlers, pulleys. Spillage reduced, 
troughing natural and belt keeps 
centered idlers, sustains less dam- 
age, requires less 


extra protection against shock 
and impact, B.F.Goodrich puts pat- 
ented Transcord Breaker conveyor 
belts. This extra layer parallel cords 
rubber placed across belt width 
and around edges. This increases 
the adhesion cover carcass 50%. 
keeps the belt cover from tearing off 
carcass under severe impact, and pre- 
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vents gouges and cuts from splitting 
the cover. 

Any conveying operation that submits 
belt punishing impact the load- 
ing chute, heavy loads with long centers 
and high lifts, can use B.F.Goodrich 
cord belts. Your B.F.Goodrich dis- 
tributor can give you full information. 
B.F.Goodrich Industrial Products Co., 
Dept. M-879, Akron 18, Ohio. 


B.EGoodrich 


INDUSTRIAL PRODUCTS 


ie 

. 


How 
running 


FOR OVER YEARS, 
MORE COPPER ORE 
HAS BEEN MINED 
THE U.S. WITH 
TEXACO-LUBRICATED 
EQUIPMENT THAN 


WITH ANY OTHER 


TUNE IN: 
METROPOLITAN 
OPERA 
radio broadcasts 
every Saturday afternoon 
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TEXACO 


pressure 


Lubricants and Fuels 


FOR THE MINING INDUSTRY 
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What makes one compressor operate more 
efficiently than another? More often than 
you think, the answer lubrication—and 
the right lubricant must determined 
the size and type compressor, the opera- 
ting conditions and pressure. All four fac- 
tors must considered. 

That why there complete line 
Texaco Regal Oils R&O meet all com- 
pressor requirements. These oils are made 
from choice base stocks and are specially 
refined. Extra processing removes the 
impurities that form gum, sludge and car- 
bon. Effective additives provide complete 
protection against rust and oxidation. 
result, compressor valves work smoothly; 
piston rings stay free and clean. 

For your drills, use Texaco Rock Drill 
Lubricant EP. insures protection against 
wear, and prevents rust whether the drills 
are working lying idle. 

Texaco Lubrication Engineer will 
gladly help you draw economical and 
effective lubrication program for all your 
equipment. Just call the nearest the more 
than 2,000 Texaco Distributing Plants 
the States, write The Texas Company, 
135 East 42nd Street, New York 17, 
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RICO ARGENTINE 


RICO, COLORADO Concentrating lead and for many 
years the Rico Argentine Mining Company has accumulated 
large tailings pile sulfur bearing pyrite. Recent mine develop- 
ments have revealed massive pyrite deposits. This abundant 
source pyrite combined with the heavy sulfuric acid require- 
ments uranium industry made the construction the 
Company’s new 200 contact acid plant feasible. 


important part this unique installation the Dorrco 
FluoSolids System recently put stream. Feed the System 
150 200 tons per day. Roast accomplished ft. inside 
diameter Reactor with temperature automatically held 1650F. 
Gas production 48,500 63,500 CFM. Gas strength averages 
14%. Unusual? Yes, because this installation remotely located 
nearly 9000 ft. above sea level. Large gas volumes normally as- 
sociated with high altitude operation have had adverse effects 
operating results obtained. The high gas strength realized 
use Dorrco FluoSolids System makes possible reduce 
gas purification equipment economic minimum com- 
pared with other type roasters producing weaker gas. Other ad- 
vantages the FluoSolids System are simplicity and ease op- 
eration. Due the FluoSolids Reactors high unit capacity 
possible efficiently produce larger volume gas 
single unit thereby reducing capital costs. 


For detailed information about the FluoSolids System write 
Dorr-Oliver Incorporated, Stamford, Conn., 
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Tracks are constantly being moved pit en- 
larges. Cables are moved with the tracks. 


Workman manhandles the cable trailing 
churn drill heads for new location. 


Cables lie the sun rain without any pro- 
tection. They don’t need any. 


Notice long span this cable bridge and 
extreme cable foreground. 
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Shovel, being moved, carries 5000 feet 
cable with the steel box. 


Shovels lift tons one bite; they 
operate hours day. 


Over-all view mine. Each ore car foreground contains about tons ore. 
1 
i 
4 


Entrance poles and meter houses. Cables start from here, work 440 
4000 


PICTURES show one the greatest open pit iron ore 


lron ore mine mines the world. From pole-head meter house 


shovels and drills, Tiger Brand Amerclad electrical cable 

serves flexible nerve system supply the huge elec- 

trical requirements machines that operate hours 

finds iger rand day temperatures that range from 100° the shade 
minus 40° the shoulder-deep snow. 

Some this cable has been use since 1928, and it’s 


still good. 
merclad Other cable right the blast area, where 


dragged over sharp rocks and pounded dynamite- 
propelled boulders. Even this cable averages six eight 
years useful life. 

1928 Look the pictures and read the captions that tell 
about operating conditions. see why heavy- 
duty electrical cable has greater reputation than Tiger 
Brand Amerclad. Call your American Steel Wire rep- 
resentative for the whole story. 


AMERICAN STEEL WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS TENNESSEE COAL IRON DIVISION, FAIRFIELD, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS TIGER BRAND ELECTRICAL WIRE CABLE 


STANDARD TIGER BRAND CABLE FOR 
EVERY SPECIAL JOB 


asbestos wire and cable varnished cambric cable 
mold cured portable cord 
shovel dredge cable 
paper lead cable 

aerial, underground and submarine cable 


interlocked armor cable 


special purpose wire cable 


STATES STEEL 
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LOST PRODUCTION 


Less Maintenance, Less Downtime With 
CARRIER 


NATUR 


UNLIKE MOST MAGNETIC MECHANICAL 
FEEDERS, Carrier Natural-Frequency Feeders use 
heavy-duty coil springs source driving 
energy! The springs compress and expand 
alternately storing, then giving back the same 
amount power the trough. This exclusive 
Carrier Natural-Frequency design guarantees low 
maintenance and less downtime because INPUT 
HORSEPOWER LOW AND DRIVE 
STRESSES ARE UNIFORMLY DISTRIBUTED! 


Furthermore, Carrier Natural-Frequency Feeders 
have only four simple operating parts trough, 
heavy-duty coil springs, base member, and motor- 
driven rotating weight! 


you can see the right, low maintenance and 
less downtime are only two many Carrier ad- 
vantages. Whatever your feeder requirements, 
chances are Carrier Natural-Frequency Feeder 
will better job and save you money, too! 
For full engineering details, write for copy 
our new Bulletin 1001, Carrier Conveyor Cor- 
poration, 241 Jackson Street, Louisville Ky. 


VIBRATING FEEDERS! 


Low Horsepower Natural Frequency 
feeders use less than two-thirds the horse- 
power any other type feeder for the 
same capacity. 

Choice Lengths— Standard units are 
8’, 10’ 12’. Greater lengths also available. 


Special Designs— Units available with 
grizzly decks, screen decks, dust-proof covers. 


period required. 


Mechanical Dependability com- 
plicated electrical system required. 


Simple Construction Stock bearings 
used throughout. 


High Temperature materials 


stallation low reaction supporting 
Structure less damping under load and 
improved efficiency. 
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EXPENSIVE! 
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THERE 


ROUGH LIMESTONE ROADS, hills and 
high speeds demand careful, competent 
tire maintenance. Sunnyhill speeds 
with this portable hoist. 


¢ 


THIS RIGOROUS NONSTOP PACE typifies the fast-stepping strip-mining operation 
Coal Company its Rehobeth, Ohio, mine. Daily take-out varies according 
demand and availability railroad cars—but ten 50-ton trucks and one 60-tonner average 
yearly total over million tons! During its years business, Sunnyhill has always 


Now Sunnyhill switching 


3-T Nylon Cord TUBELESS! 


Yes—now Sunnyhill specifies Goodyear 3-T Nylon Cord TUBELESS all 
new equipment! 


The reasons, according Clayton Busse, Equipment Manager, are that 
Sunnyhill’s TUBELESS Goodyear tires ran 15° cooler 80° weather 
—they have less down time from flats—and over-all tire performance better. 


Goodyear TUBELESS tires are standard, can specified, foremost original 


equipment, matter how large. For change-over present equipment, contact 
any Goodyear dealer. Goodyear, Truck Tire Dept., Akron 16, Ohio. 


MORE TONS ARE HAULED GOODYEAR TRUCK TIRES THAN ANY OTHER KIND 


All-Weather, Road Lug, Sure-Grip—T. M.'s The Goodyear Tire & Rubber Company, Akron, Ohio 
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been conscious tire expense and has gone more and more Goodyears help 


Now Triple-Tough 
Triple-Tempered 3-T Nylon Cord 
Tubeless Tube-Type! 


HARD ROCK 


ALL- WEATHER 
EARTHMOVER 


ROAD LUG 


SURE GRIP 


Look for this nearby Goodyear dealer sign 
for better tire values—better tire care. 
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Ammonia 
Butadiene 
Vinyl Chloride 
Dibasic Acids 
Fatty Acid Nitriles 
Isotrons 
Phenolic Resins 
Polyester Resins 
Polystyrene Resins 
Urea 
Columbium 
Gold 
Nickel 


Thorium 


Titanium 


Uranium 
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OCK Shovel! 


Here again you see more installations Northwests 
rock. Every Northwest real Rock Shovel because 
Northwests bring you the advantages that make real 
Rock Shovel. 


The Northwest Dual Independent Crowd that utilizes 
force most independent crowd shovels waste, the “Feather- 
Touch” Clutch Control, the Cushion Clutch, Northwest 
design and construction and other Northwest features all 
combine give high output tough digging. And, 
you have real Rock Shovel you never have worry 
about output any kind digging. 


NORTHWEST ENGINEERING COMPANY 
1509 Field Building, 135 South LaSalle Street, Chicago 


Model 


yd. Capacity 


Model 


yd. Capacity 


EVER BUILT INTO 
SHOVEL, CRANE, 
DRAGLINE 
PULLSHOVEL 


and TRUCK MOUNTED SHOVELS CRANES DRAGLINES PULLSHOVEL 


Sanford-Day 


for dumping 


here, with Hydraulic 


Self-Dumping Mine Cars. 


there something special you need mine cars? You will probably find the answer our plant 


“SUPER MARKET FOR MINE types PRECISION 
WHEELS HOISTS, CAR RETARDERS, SPOTTERS, 
PUMPS AND SPRAY SYSTEMS GISMO SELF-LOADING 
TRANSPORT that loads (mucks) development produc- 


back fills moves boulder rocks makes its own 

roadways and cleans completely new method 

hard rock mining offering tremendous reduction cost 
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Each Hydraulic 
Self-Dumping car pic- 
tured here has 10- 
ton rock capacity, and 
approximately 
feet long, feet wide 
and less than feet 
high from top rail. 


right below see trip rider pulling simple lever with 
one finger that raises the body hydraulically seconds 
and dumps the load! 
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Fixed Dumping Point Ramp Required! 


Twenty these new cars were recently built for 
large steel company haul waste material out mine 
development areas for disposal outside ravines. The 
new S-D Hydraulic Self-Dumping Cars met the need for 
operate train and dump independently 
any place. course, each car may unloaded 
the same fixed dumping point. 


pair telescopic hydraulic cylinders raise the 
body dumping angle degrees. The trip rider 
selectively dumps each car means lever located 
side underframe. Hydraulic power supplied 
power unit mounted small car that coupled 
the trip. hoses connect the cars 
means 
couplings. The car body raises lowers less than 
Here car that could save you many 
man-hours and increase haulage efficiency fixed 
dumping points are not practical desirable. 
another example how cost-conscious mining men turn 
Sanford-Day for the engineering know-how help 
them successfully solve haulage 


Trip may halted 
and each car dumped 
one-after-another, or, 
course, trip moved 
each desired 
dumping point. Power 


car normally 
behind 
motive, although, as 
shown here, may 
coupled between cars. 


Self-Dumping Car answers need 
any anywhere! 


HAUL ORE AND ROCK LOWEST COST 


Drum with 


ting costs north 
mine. 


Drum Slusher with 
motor. 


Joy 


WITH 


motor 


The low cost scraping are not learned 
school—you learn them the field. Joy A-B-C 
slushers, A2F, B2F, and two and three drum, 
have demonstrated, mine after mine, their 
ability haul rock bottom cost. It’s not hard 
learn why. 

Joy A-B-C slushers operate lower cost because 
clutches are bigger and wider for longer life—for 
longer intervals between adjustment and relining. 
Rugged construction with one-piece rigid base 
keeps all working parts perfect alignment. 
Large drum diameters give longer rope life. A-B-C 
slushers reduce operator fatigue because their 
clutches are 100% self-energizing. 

For simple, low-cost maintenance Joy A-B-C 
slushers have only one grease fitting per drum... 


for AIR COMPRESSORS, ROCK DRILLS, CORE DRILLS, 
HOISTS SLUSHERS, MINE FANS AND BLOWERS 


Write for FREE Bulletin 121.4 


service each planetary gear train. Grease 
reservoirs adjacent shielded type ball bearings 
provide lubrication needed. Clutch bands and 
adjusting nuts are out the open, easily accessible 
for adjustment and relining. 

These are just some the cost saving features 
built into the Joy A-B-C line. They are available 
with flange mounted electric air motors from 
H.P. 

Why not find out more about the A-B-C’s? Write 
Joy Manufacturing Company, Oliver Building, 
Pittsburgh 22, Pa. Canada: Joy Manufacturing 
Company (Canada) Limited, Galt, Ontario. 


UNDERGROUND MINING EQUIPMENT 
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Cross section, Crane No. 981N Inverted 
Open Float Steam Trap. Note extreme sim- 
plicity and compactness construction. 


keep your steam 


lines 


HOT, DRY and EFFICIENT 


With apparatus heated operated 
steam, save fuel and insure operating 
efficiency installing Crane Inverted Open 
Float Steam Traps—designed drain con- 
densate accumulation automatically and in- 
stantly. 

The exceptionally rugged, simple construc- 
tion Crane Steam Traps provides high 


discharge capacities relation their size 
—permitting more compact 
They are available working pressures from 
300 pounds saturated steam, sizes 
inch. 

For literature giving ordering and instal- 
lation instructions, see your Crane Repre- 
sentative write address below. 


CRANE VALVES FITTINGS 


PIPE KITCHENS 


PLUMBING HEATING 


Since Co., General Offices: Chicago Ill. Branches and Wholesalers Serving All Areas 


esigned 
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| 
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con 


resistant physical and mechanical force 


with operating 
through Class range. 


Stator Insulation Provide Superior Motor 
¢ i 


ROTARY KILNS used for many different 
mineral preparation and burning processes, high 
quality and uniformity production are being 
use Brown instrumentation. Critical variables 
from one end the kiln the other can meas- 
ured and controlled this comprehensive line 
instruments. 


Product temperature detected Radiamatic 
turn can initiate automatic 
fuel control. 


Fuel flow indicated, recorded, totalized and 
controlled Brown flow meters applicable 
any type fuel. 


Kiln draft held precise limits Brown 
Pressure Controller, which actuates the stack 
damper keep constant temperature gradients 
the kiln. 


Kiln speed and feeder speed are detected 


REFERENCE DATA: 
Write for Data Sheet No. 1.1-2, 
Kiln 


HONEYWELL 


Brown tachometers and recorded 
instruments. 


Temperatures heat recovery equipment, stack 
gases, coolers, fore-heaters and inside the kiln are 
controlled centralized multi-point ElectroniK 
recorders. 


Stack gas composition automatically detected 
continuous analyzer, and recorded 
ElectroniK instruments guide economical 
fuel-air adjustment. 


Using these and related instruments and acces- 
sories, Brown engineers are well qualified design 
complete panels which focus the supervision 
your own kiln single, integrated control center. 
For discussion your specific requirements, call 
your local Honeywell sales engineer he’s 
near your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
dustrial Division, Wayne and Windrim Avenues, 
Phila. 44, Pa.—in Canada, Toronto 17, Ontario. 


Honeywell 


The pin- point blasting that rips away 
the side hill for strip mining 
just one the many mining 
operations which Simplex products 
play important part. Simplex 
TIREX trailing cords and cables, 
engineered especially for mining 
work, are the job and around 
mines everywhere. TIREX cables are 
newly improved for greater flexibility. 
Their cured-in-lead Neoprene Armor 
resists abrasion, oil, heat and water, 
and gives longest life. 

SIMPLEX WIRE CABLE CO., 

Sidney Street, Cambridge 39, 
Massachusetts. 


TIREX 
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CAPACITY INCREASE 3500 tons ore per day resulted from 2300-volt General Electric synchronous motor, giving con- 
installation new /10 ball mill Climax driven this 1000- tinuous operation under heavy-duty conditions high altitude. 


Using General Electric engineered 


Climax Molybdenum exceeds 


WITHSTANDING HEAVY shock loads, GYRATORY world’s PROPER MOTOR TORQUES meet 
this all-fabricated-steel driven 500-hp Tri-Clad* motor, part crushing needs are provided 
motor mine’s Phillipson level drives G.E.’s early participation Climax’s expansion heavy duty 300-hp G-E synchronous 
slusher hoist that dumps ore cars. plan. Located Storke level. reg. G.E. Co. motors driving secondary crushers, 


43 
ry 
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CENTRALIZED G-E CONTROL for 1000-hp ball mill drive in- amp* high voltage starter and spotter, and motor 
cludes two control consoles (1. and r.) plus (center) Limit- control center for small drives. trade-mark Co. 


LINE VOLTAGE DROP minimized G-E power 


drive provided 2500-kva 13,800/2400-volt G-E master substation and 300-kw motor-generator set (r.), plus 
unit substation, recently integrated into substation lineup. control, located underground near the working face. 


former expansion goal 20% 


FLOTATION CELLS Climax number 
mill are driven General Electric 
Tri-Clad motors, and ratings, 
(seen below under G-E control console). 


North America’s largest underground mine 
boosts output 3500 tons ore day with 
new ball mill powered General Electric drive 


Continuing its $34 million expansion program which has already produced 
record output 31,000 tons raw molybdenum ore per day, Climax 
Molybdenum Company, Climax, Colo., has once again hiked its production 
3500 tons day with the installation complete new ball mill unit, 
powered, driven and controlled General Electric system-engineered 
equipment. 

When Climax began its expansion program immediate 
goal 28,000 tons ore daily--G-E application engineers worked closely 
with Climax engineers coordinate the project’s electrical system. help- 
ing provide flexible, efficient electrical system, G.E. that time helped 
pave the way for Climax’s continued expansion keep pace with the jet-age 
demands for the metal. 

The same General Electric engineering leadership which helped Climax 
reach its record output available you for your expansion moderni- 
zation planning. Contact the nearest G-E Apparatus Sales Office early the 


planning stage. General Electric Company, Schenectady New York. 


Engineered Electrical Systems for the Mining Industry 


HIGHLY DEPENDABLE POWER SUPPLY for new ball mill 


SPIRAL DIAMETERS 


SPIRAL PITCH 
for sand removal 
capacity. 


‘SING! 


SPIRAL PITCH 
for better settling 
conditions. 


SH ORT “MEDIUM 


ASSEMBLIES 


LIFTING DEVICE 


WIDELY CHOSEN AND PLENTY CHOICE 


Large operators world over choose Wemco S-H Classifiers get exactly the right machine for any specific need. 
for number technical reasons like performance, structural For your plant, too, matter what its size its 
strength and simplicity design but also for another circuits, you also will find exactly the right classifier the 
reason just important: From WEMCO they can always many options that Wemco offers. 


Write for bulletin 


WESTERN MACHINERY COMPANY 


650-A FIFTH STREET SAN FRANCISCO CALIF. 
Representatives principal cities the United States and Canada 
and countries throughout the world. 
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WEMCO S-H CLASSIFIERS 
SERIES *90" ERIES “12! “SERIES "150" 


New VHS Dragline Lasts 58% Longer 


Keller Mines 


Mr. John Oreskovich, Superintendent 
Keller Mines, Inc., Beloit, Ohio says: 
days used about all the life 
could expect from the best Improved 
Plow Steel draglines this Lima 1201 
excavator. However with new VHS 
ing service life from 58% over 100%. 
Naturally have switched VHS 
every piece equipment for which VHS 
line 


Service records like this are becoming 
commonplace the mining industry. For 
new tougher VHS resists 
keeps its shape under can’t 
become “hide lose its flexi- 
bility. Developed specifically for drag- 
lines, slusher ropes and shovel hoist ropes, 
stands better these toughest 
wire rope applications. 


Cuts Saves Money The 
longer life you get from new VHS saves 
you money. And you make additional 
savings cutting costly 
equipment for wire rope replacement. 


Stronger Too— New VHS, made from 
new grade steel for wire rope, 
least 15% stronger than Improved Plow 
Steel—the strongest grade available be- 
fore the introduction VHS. This means 
you can handle heavier loads with the 
same diameter line. And you have higher 
factor safety additional insurance 
against sudden overstresses. 


Easy Order—You don’t need any 
complicated specifications order new 
VHS. Just call your Hazard distributor 
and ask him for VHS dragline, shovel 
hoist rope slusher rope the size you 
want. has stock. 


For more information see your Hazard distributor salesman write 
the nearest Hazard office for DH-513H 


HAZARD WIRE ROPE DIVISION 
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FOR FUTURE 


FURNACE 


COAL 


FOR CONVERTERS, REFINING, 


The White Pine Cop 
supplied all 


| 
aste- 
shown with the exception the reverberatory furnace and flues. 


Costs 
Metallurgica 


Pulverized-Coal Firing Systems 
and Heat Recovery Units the Job 


The White Pine Copper fully inte- 
grated mine, mill and smelter northern 
Michigan, started 1955, one the most 
advanced plants its kind. 


B&W had the responsibility furnishing 
the complete raw coal handling, coal pulveriz- 
ing and firing systems and the waste heat re- 
covery equipment for this smelter. 


The firing equipment arranged with ample 
standby capacity provide uninterrupted op- 
eration the reverberatory furnace. During 


Type 


regular maintenance shut-downs the fur- 
nace, continuous steam generation can main- 
tained firing the boiler with the auxiliary 
coal burners. 


Modern B&W boiler design permits uninter- 
rupted furnace operation with single boiler, 
eliminating the problems two-boiler ar- 
rangement with its costly cross-over flue design 
and refractory maintenance. 


The B&W Single-Pass Boiler, under natural 
draft, easily handles dust-laden, high-tempera- 
ture, corrosive gases from the reverberatory 
furnace. automatic soot-blowing system 
keeps the boiler clean and practically elimin- 
ates hand lancing. 


B&W Direct-Firing and Circulating Pulver- 
ized-Coal systems are widely used for special 
firing applications metallurgical furnaces. 
Higher production and lower operating costs 
can attained through pulverized-coal firing. 
broad research, engineering, and pro- 
duction experience are available solve your 
problems metallurgical furnace-firing and 
waste-heat recuperation. The Babcock Wilcox 
Company, Boiler Division, 161 East 42nd Street, 
New York 17, 


G-634-PC 


BABCOCK 


BOILER 
DIVISION 
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scientific weight distribution gives 
greater stability permitting the use higher 
line pull per cu. yd. dipper capacity —re- 
sulting greater production lower cost. 

For P&H has set the design standards for 
the electric shovel industry with these exclu- 
sive features: Magnetorque* and P&H Elec- 
tronic Controls. 


transmits power from 
the hoist motor the dipper magnetically 
for faster action, and the same time, elim- 
inates shock and impact the hoist gear 
train and motor. Response immediate 
varying load conditions. 


ELECTRONIC designed 
and built provide fastest action any 


ELECTRIC SHOVEL LINE: 
through cu. yd. capacities. 


type control available electric shovels. 
All motions are smoother, resulting con- 
sistently higher output. 

Magnetorque and P&H Electronic Con- 
trols mean reduced maintenance and greater 
availability. 

With P&H you get single source respon- 
sibility. Another distinct advantage experi- 
enced only users P&H Electric Shovels. 
P&H designs, manufactures and applies all 
electric rotating equipment specifically for 
electric shovel service. 


Corp. for electro-magnetic type coupling. 


CONSTRUCTION MINING DIVISION 
Milwaukee 46, Wisconsin 
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Big production: the Camp Dennison, Ohio, plant, 
Michigan loads out heaping bucket load frozen aggregate 
Power-shift transmission standard equipment—cuts seconds off 
every cycle between truck and pile 


$76,000* buys one truck crane 
four Michigan Tractor Shovels... 


why Ohio Gravel Co. 
bought the four Michigans 


Ohio Gravel Company operates five plants piles. Bids the crane ran from $65,000 
around the perimeter Cincinnati. Until short $76,000—a substantial price pay for increased 
time ago, and clamshells and shovels capacity only one the plants. 
handled all loading from stockpiles. When be- 
came apparent that the Miami plant (300 tp.h. Had leave the demonstrator 
capacity) did not have adequate loading capacity, this point Bode-Finn Co., the local Michigan 
Ohio Gravel asked for bids special distributor, got permission demonstrate 
mobile crane. According Walter Flach, yd. Michigan Tractor Shovel the Miami plant. 
Production, they recognized the need -for bigger The “demonstration” lasted two weeks—that is, 
bucket capacity and better mobility between stock- Ralph Hautman (Miami superintendent) 


*Current list price factory for four diesel 
Michigan Tractor Shovels, 


aft 
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let them take the demonstrator away until perma- 
machine was delivered. Before the new 
Michigan even arrived, Ohio Gravel Company 
bought three more for other plants. The total cost 
the four Michigans was approximately the same 
the one crane. 


Loads much two cranes 


the four plants with Michigans the superin- Handling clean-up work its spare time, the Michigan elim- 

stockpile contamination Unlike the clamshells which for- 

tendents agree that one Michigan loads trucks merly the job, the Michigan does not pick dirt 


widely separated stockpiles, the Michigans move 
around the yards fast the incoming trucks— 
mph top speed. They consistently get heaping 


bucket-loads. Power-shifted cycles between pile and More profits for producer 

truck average about takes minutes and trucker 

bucket-loads put tons into dump trailer Faster travel, faster cycles, bigger bucket-loads 
(see picture). obviously make more profits for producer and 


trucker alike. Ohio Gravel Company recognized 
this fact when the first Michigan was demonstrated. 
Your own Michigan distributor will give you this 
same kind proof. chance demonstrate all 


asks—you name the job. 


CLARK EQUIPMENT 
COMPANY 

Construction Machinery Division 
2465 Pipestone Road 

Benton Harbor 18, Michigan 


typical heaping bucket-load graded bank run comes 
well over the rated bucket capacity Digging bank run, 
the Michigan handles approximately tons per bucket-load. 


took four minutes put tons material into this dump 


has plenty dumping clearance over the 10-ft. high side boards. 
trailer. Six bucket loads filled it. Note that the Michigan 


Even with batch boards place, the Michigan has trouble. 
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BROWNHOIST 
patented monitor type 
cab and clear vision 
boom 


re 


This view from below shows you 


the great visibility right through the 


the Clear Vision Boom. 


Windows all sides the raised Monitor Type Cab Locomotive Crane 
give the full view the area which working, and the open type Clear 
Vision Boom lets him look right down the work itself. This complete 360° visibility—to 
the sides, the rear, and forward into the the operator work more rapidly, 
without unnecessary crane swinging, and also increases safety eliminating blind spots. 
The patented Monitor Type Cab has door each side, and all doors and windows can 
opened for ventilation. soundproof partition separates the operator from the engine 
and controls are placed within convenient reach his adjustable seat. These factors 
assure ease operation the Brownhoist Locomotive Crane, and Brownhoist engineering 
assures maximum performance. Anti-friction bearings are used throughout including 
machinery side frames. The boom hoist worm driven for smooth, operation. Dyna- 
matic clutches disconnect all upperworks when travelling give sure, positive control. 
High strength alloy steels bulwark the machine for heavy service. Throughout, Brownhoist 
Locomotive Cranes are designed and built for high capacity production. For further infor- 
mation write today for Catalog No. 548. 


Your operator can see exactly what work- 
360° visibility ing with the car front him. Greater safety 


Approximate [ Approximate 


erdinery cob. | side-operated ented Monitor 

cab. Type Cab. 188 
BROWNHOIST MATERIALS INDUSTRIAL BROWNHOIST CORPORATION 


HANDLING EQUIPMENT 
GIVES A LUFT TO 
AMERICAN INDUSTRY 


BAY CITY, DISTRICT OFFICES: New York, 
Philadelphia, Washington, Cleveland, Chicago, San Francisco, 
Mentreal AGENCIES: Detroit, Birmingham, Houston SUBSIDIARY 


BROWNHOIST 
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frequently-seen Michigan Tractor Dozer application: push- 


loading scrapers. Owner: Dalon Contracting 


sure check before you buy 


which dozer gives you the most 


SPEED Michigan Model 180 
Tractor Dozer has top mph 
forward, mph reverse. 


TRACTION all rubber-tire 
dozers, only Michigan has full traction 
when turning. You steer around turns, 
don’t wear out tires dragging 
braking inside wheels. 


TRACTION SOFT 
all rubber-tire dozers, 
only Michigan has front-axle no-spin 
differential. Wheel poorer footing 
automatically slows down; power goes 
other wheel. 


EFFICIENT POWER FLOW 
all tractors, only Michigan has 
power train completely designed and 
one manufacturer (Clark). 
This power train design has been 
effective has been used without any 
basic change the over 6,000 Michi- 


gan Tractor Shovels and Dozers now 
the 


EASY OPERATION 
change speed direction Michi- 
gan, simply flick small steering-post 
lever. time momentum lost for 
clutching. New operators easy train. 


VERSATILE from 
seat, operator can pivot blade through 
degree arc under pressure uproot 
stumps, dig float. 


MECHANICAL EFFICIENCY 
all Michigans have planetary wheel 
axles which reduce axle strains 70% 
eliminate shock loads power-shift 
transmissions simple job-proved 
hydraulic controls thus stay the 
job and out your shop. Ask any 
Michigan owner compare its me- 
chanical efficiency record with other 


compare with other big 
rubber-tire tractors. 


LOWEST PRICE fully- 
equipped Michigan Tractor Dozer costs 
about $6,500 less than other big rub- 
ber-tire dozers. Power-shift transmis- 
sion, torque converter, planetary wheel 
axles, down-pressure blade, swinging 
drawbar all standard get top 
efficiency you need “extras”. Wide 
variety purchase plans including 
no-money-down, pay-as-you-profit 
lease-purchase. 

Ask for details before you buy 
any dozer. Rubber tracks, wel- 
come your test and comparison. 


Michigan is a registered trade-mark of 


CLARK EQUIPMENT COMPANY 
Construction Machinery Division 
2465 Pipestone Road 

Benton Harbor 17, Michigan 
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Before you buy any giant-sized 


Measure 10-24 giant-sized 


When ‘dozing through rock and other materials, 
instant fingertip Hi-Lo shifting big cycle-speeder. And cuts 
operator effort way downl 


With full-time power both tracks, the TD-24 Try holding 19-ton load the blade with any other 

almost builds the road itself—hugging the mountain slope, giving crawler this turn this TD-24 doing with both 

added operating ease, safety, and capacity! another bonus tracks pulling, while stockpiling coal with special wing-type 

from exclusive time-proven Planet-Power steering. blade. The operator can make feathered, 
pivot turns—with fingertip ease! 


5 


When buy big crawler look beyond 
tractor sheer size and weight. You may paying for 
enough extra “iron” cause startling jump 
fuel and upkeep costs. compare. Weigh big- 
ness against provable working and earning capac- 


ity! Measure these giant-sized TD-24 advantages 
success! 
Eliminates “dead-track drag!” 

Does the giant considering steer with full- 
time power and “live” traction both 
tracks? TD-24 users the thousands have 
proved that any crawler this big obsolete with- 
out exclusive, time-proved Planet-Power steer- 

ing advantages! 


Planet-Power steering eliminates power-wast- 
ing, load-limiting “dead-track Upgrade, 
downgrade, the level, you can smoothly 
turn TD-24—under positive 
control! 


Does the big one looking give cycle- 
speeding on-the-go shifting? The TD-24 does! 
And the exclusive two-speed planetary system 
teamed with speed synchromesh transmission 
—gives instant, stall-preventing and time-gaining 
Hi-Lo shifting, without declutching. 


Does that big one you need have the genuine 
in-seat, seconds-fast, all-weather International 
gasoline conversion starting? the operating 
ease, power-transfer efficiency, and service-sim- 
plicity the International Cerametallic-faced 
engine clutch? practical speeds forward and 
reverse? Only the TD-24 has all these, plus 
dozens other giant-sized advantages! 


Prove yourself the TD-24 beats all other 
giant-sized power performance value for 
ability make you big money. Ask 


your International Construction Equipment Dis- 

CONSTRUCTION Torque-Converter TD-24! 
EQUIPMENT 


International Harvester Co., 180 Michigan Avenue, Chicago 


Heap-loading the sideboarded International “75” 
A COMPLETE POWER PACKAGE INCLUDING: Crawler, Wheel, and Side-Boom Tractors ‘ ‘ 
... Self-Propelled Scrapers and Bottom-Dumps... Crawler and Rubber-Tired Loaders Payscraper in less than a manele — the economy and 
... Off-Highway Trucks... Diesel and Carbureted Engines... Motor Trucks efficiency of the TD-24 as a pusher’ 


€ 


= ® 


how get the most out HOLLOW DRILL RODS 


Detachable carbide insert bits are cost-cutting tool 
for the hard rock driller. But their use presents prob- 
lems the blacksmith. One problem the prema- 
ture failure the attachment the drill rod. When 
that happens, time wasted trying recover the 
bit and, often, valuable bits are lost. 


But, with new alloy steels such Crucible 
DOUBLE DIAMOND 4E, plus careful control 
operations the forge shop, you can keep failures 
practical 


For example, prevent 
SCALING THREADED SECTION 


Excess scaling may produce undersize threads, loose 
fitting bits and ultimate mechanical failure the 
drill rod due poor stress distribution. Here are 
few precautions take prevent excess scaling: 


TIME AND TEMPERATURE— 


primary importance are the time and temperature 
which the heat-treater selects for the job. Although 
they will vary somewhat with the composition 
the steel and the size the rod, time and tempera- 
tures should selected which are the minimum 
which the desired result can obtained. Excess fur- 
nace time temperature will result excessive 
scale formation. 


FURNACE ATMOSPHERE Avoid highly oxi- 
dizing flame. The higher the excess oxygen content, 
the greater the tendency for scale and decarburiza- 
tion form. And reducing flame leads carburiz- 
ing brittle threads. The furnace best operates with 
“soft” smoky flame under near neutral conditions. 


SCALE REMOVAL— 


Scale abrasive, and unless what scale does occur 
removed, thread wear results. Wire brushing 
fast, convenient and safe method for removing scale. 


Crucible hollow drill rods are tough, strong—made 
tool steel standards. Their extra quality means 
less rod breakage—fewer valuable bits lost. specify 
Crucible hollow drill rods for your next job. They’re 
quickly available the sizes, types and grades you 
need. Crucible Steel Company America, The Oliver 
Building, Mellon Square, Pittsburgh 22, Pa. 


Crucible Steel Company America 
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Helicopter Does Electromagnetic Survey (1) 


New airborne electromagnetic detector unit available 
for contract surveys anywhere the world, according Aero 
Service Corp. Unit Sikorsky S-55 helicopter, equipped 
with Gulf total field, saturated core magnetometer; scintillation 
counter; radio altimeter; and wide-angle lens camera. All 
instruments are mounted the craft and record data one 
recorder chart for on-the-spot interpretations. Data collected 
this system are considered sufficiently precise that 
further ground followup needed. 


NEW PRODUCTS 


DIGEST 


James Franklin 


MOTOR BOLTS 
MACHINE 


WHEEL HUB TURNS 
ON BEARINGS 


BRAKE ASSEMBLY 


Electric Wheel for Earthmovers (2) 


Designed LeTourneau Inc. give real all-wheel 
direct-drive, Electric Wheel system places electric motor 
each wheel, provides maximum traction and eliminates 
clutches and differentials. Motors derive their power from 
diesel generators mounted the earthmover. While radically 
different, Electric Wheel has been proven huge industrial 
and military equipment—some which use 4x10-ft wheels. 
Pointers sketch show chain power from motor 
wheel. 


Air Tables and Jigs for Dry Concentration (5) 


Knapp Bates’s Vibrair tables are being used recover 
acid-grade fluorspar ore, 
according the company. addition, these tables are being 
used recovery cassiterite. Recovery reported 85% 
plus mesh feed, with slightly less than that figure 
the minus plus 100 mesh material. Air tables work only 
plus 120 mesh material. Tables are controlled following 
variables: speed, eccentric motion, deck slope, deck pitch, air 
pressure and forward throw. 

For material coarser than mesh, pneumatic jigs are 
recommended Knapp Bates. one lead-zinc operation, 
two jigs parallel are recovering better than 90% the 
lead-zinc and reducing ore bulk one-half. Jig concentrate 
sent grinding circuit, then concentrated further. Jigs are 
controlled varying trough slope, air feed, mineral feed 
and weir height. Jigs have per screen width per 
hour capacity. 


Continued page 36. For more information these items, use card opposite page 42. 
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E&MJ NEW PRODUCTS DIGEST (Continued) 


Bucket-Wheel Excavates 3,100 per Hour (4) 


German model shown here can dig 3,100 per hour 
and convey all railroad cars 269 away. Made 
East Germany nationalized Heavy Engineering 
Works, Lauchhammer, Model 1200 118 high, weighs 
1,900 tons and moves six electrically-driven crawlers, 


each 8.7 wide and long. 


Digging wheel 10.5 dia and has eight 12.5 buckets 
that can move 34,000 tons eight-hour shift. 


Mobile Laboratory (8) 


Geo-Lab mobile laboratory and living 
quarters unit can custom-equipped 
meet your specific needs for surveying, 
prospecting mineral testing, according 
Flintridge Motor Mfg. Co. Unit has 
front-wheel drive 
two-stroke engine. Laboratory-living unit 
includes full-length bed, desk, cooking 
facilities, toilet, storage space and lab- 
oratory working 


Bottom Dump (9) 


According Euclid Division, General 
Motors Corp., Model has 13-yd 
struck capacity and top speed 
mph Unit has 13-yd hopper 
with hitch designed couple with 
Euclid’s S-12 overhung engine tractor, 
making interchangeable with 
scraper. Has five speed transmission. 


Grinding Mill Liners and Lifters (3) 


Renewable lifter-bars and patented abutment strips made 
Oroloy steel Kensington Steel Co. offer considerably 
longer service than conventional liners, according company. 
Called Oro-Lok Lining, this system calls for welding abut- 
ment strips bolt holes, then laying liner plates that are 


held place the lifter-bars over the abutment strips. 
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Heavy Duty Crawler Tractor (10) 


TerraTrac has counter-rotating feature 
that permits independent power control 
each track regardless speed 
direction, Both the 80- and 100-hp 
models have 6-mph forward and 7-mph 
reverse speeds. Torsion bar track sus- 
pension makes possible for each track 
oscillate freely over rough ground. 
Two-point lubrication system feeds lower 
track wheels, according Case Co. 


Convertible Crane-Shovel (13) 


According Bucyrus-Erie Co., their 
Model 30B crane excavator readily 


Under this system, bolts seldom break require servicing. 


convertible shovel, dragline, clam- 
shell, crane dragshovel. Comes five 
crawler sizes. Main operating functions 
are air-controlled from diesel, gasoline 
electric drive. 


Backhoe and Loader (11) 


Case Model 320, 40-hp backhoe-loader 
combination, either gasoline diesel, 
features drop-forged front axle, shuttle 
transmission and power steering. Back- 
hoe, with foot-pedal-controlled 180 deg 
arc, telescoping stabilier extensions, ex- 
tra-heavy boom and dipper stick, can 
dig 12.5 ft, according Case 


All-Wheel Drive Grader (14) 


Six-wheel drive and six-wheel steer 
and optional torque converter highlight 
Austin-Western Works, Construction 
Equipment Div., Baldwin-Lima-Hamilton 
Corp.’s, Super Power Grader. Unit 
high-lift 
blade, extreme blade reach, reversible 
blade and hydraulic controls. 


page 39. For more information, use card page 42. 
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leading builder gyratory crushers for 
more than years, Allis-Chalmers has expert 
knowledge crusher control problems and 
how best solve them. Special controls for 
crushers, developed Allis-Chalmers, offer 
important operating and protective features 
that minimize costly downtime assure 
continuous, dependable operation. 


Motor Overload Protection 

Two separate sets thermal overload relays... 
one set sounds remote alarm horn and energizes 
warning light slightest sign overload. 
warning not heeded, second set relays stops 
motor when temperature reaches danger point. 


Maximum Torque Starting 

Control permits maximum torque starting, when 
desirable. Maximum torque starting often clears 
crusher jams. 


Controller 

This feature permits rocking clear jam. 
Time-Delay Undervoltage Relay 

Crusher rides through momentary voltage dips. 


Stall Protection 
Motor disconnected instantaneous relay 
when current greater than normal peak load. 


For detailed information, contact your A-C 
representative, write Allis-Chalmers, General 
Products Division, Milwaukee Wisconsin. 
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ALLIS-CHALMERS 


custom control cuts 
downtime 


nie 


Type voltage starter custom-engineered 
control and protect wound-rotor motors driving 
primary gyratory crushers. 
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This the hose built take the most brutal 
treatment. strong snaps back even 
after being battered loaded Model LLD 
Euclid gross weight 203,300 pounds! 


When you consider that 45% air hose 
failure caused external conditions, Boston 
Concord Yellow Jack definitely the air hose 
choose for your toughest jobs. has the 
stamina handle repeated rugged impact 
... the strength withstand the highest 


internal pressures. 


BOSTON 


INDUSTRIAL HOSE BELTING 


Snaps back 
after 100-ton 


BOSTON WOVEN HOSE RUBBER CO. 
BOSTON MASSACHUSETTS 


V-BELTS 


SOSTON WOVEN WHOSE & RUBBER CO, 
massac 


BOSTON CONCORD 
YELLOW JACK AIR 


Boston Concord Yellow Jack’s bright yellow 
cover makes easy identify. 


Whatever your hose needs, there’s BOSTON 
Hose for and BOSTON man 
nearby help you solve your problems. 


PACKING MATTING TAPE 


» = = 
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E&MJ NEW PRODUCTS 


Cat and Ripper (12) 


Earthmoving records are being set 
this largest unit Caterpillar’s line 
after only one year the field. Unit 
operates 320 and mounts No. 
hydraulically controlled ripper, accord- 
ing Caterpillar Tractor Co. 


Twin-Powered Scraper (15) 

Twin-Powered, all-wheel drive, TS-24 
equipped with two engines (518 total 
hp) each driving axle through separate 
Allison Torqmative drive. Can used 
with without pusher, according 
Euclid Division, General Motors Corp. 

Company also has new 24-yd, six- 
wheel, single engine scraper with 300 
called Model 

Third new bowl-scraper SS-14 with 
capacity 300 hp, four-wheel 
single engine tractor. 


Front End Loader (16) 


Attachment fits most models low 
silhouette four-wheel tractors, Bucket 
rams are mounted they cannot spring 
and hydraulic piping inclosed loader 


DIGEST (Continued) 


arms for protection, according Super- 
ior Equipment Div., Superior Pipe Spe- 
cialists Co. 


Air-Controlled Shovel-Crane (17) 


Thew Shovel line Lorain 
power shovels and cranes has new 
addition the form Lorain-56, 
air-operated, unit that con- 
vertible shovel, crane, clamshell, drag- 
line backhoe service. 


Lightweight 15-Ton Truck (18) 


White Motor Co. says that its 15- 
ton Autocar off-highway model has 10- 
speed transmission and power steering. 
Comes with 200 235 Cummins diesel 
engine. 


Side Dumping Bucket (19) 


Designed Caterpillar Tractor Co. 
for Traxcavators, this attachment elim- 
inates need for constant turning dig 
and load. Bucket yd, extends 
some in. over dumping side, allowing 
increased side-casting distance. 


Portable Rotary Drill (23) 


Called the Mighty Midget, this 
unit will drill 100 any direction 
and collect sample with vacuum. Sam- 
ples are collected dry and the vacuum 
and delivered Mason-type jars. All- 
purpose exploration drill not affected 
altitude, has 9-hp McCulloch gasoline 
engine. Can adapted drill with 
water. uses 1%-in. tungsten carbide 
and diamond core bits, says Allied Geo- 
physics. 


Continued page 40. For more information items, use card opposite page 42. 


COMPLETE 
REFRACTORIES 
SERVICE 


for the 
Copper 
Industry 


Three types basic brick— 
RITEX, GREFCO, STEELKLAD 

for the three basic processes— 
smelting, converting and 
refining. Each type brick 
available the ranges 
Magnesite-Chrome, 
Chrome-Magnesite and Chrome 
—required adapt 
variations metallurgical 
processing. 


bonded for 
low cost, superior 
workmanship, resistance 
spalling, ready availability. 


type 
bonded tunnel kiln high 
temperature firing, for 
maximum strength and 


encased 
two, three four sides and 
for special jobs, plates 
incorporated the brick 
interior maximum 
most severely treated exposed 
walls. 

GREFCO and STEELKLAD— 
each the result many years 
intimate knowledge the 
copper industry and careful 
study service conditions, 
each prepared from the best 
available raw materials and 
with the most modern 
manu facturing 

all easy access your 
operation. 


GENERAL REFRACTORIES CO. 
Pa. 
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Four-Wheel Drive Tractor (20) 


Four-wheel drive, 300 hp, Series 
Caterpillar Tractor Co., has 
been field tested scraper powering- 
unit and bulldozer. Unit combines high 
speed and high traction through four- 
wheel feature. has eight forward and 
four reverse speeds pusher model, 
and ten forward and two reverse 


Air-Powered Portable Hoist (24) 


Available two models, this Atlas 
Copco air-powered hoist has maximum 
load limits ranging from 1,100 2,200 
Both operate psi air 
Model MHG-41 weighs 265 
Ib, can lift 1,100 and comes equipped 
with 400 wire rope. 


Portable Electric Generator (26) 
With vertical shaft, entire weight 
the generator supported tubular 
frame this Thor Power Tool Co. 
with 13-amp, 115v Unit weights 
single-cylinder, air-cooled motor. 


E&MJ NEW PRODUCTS DIGEST (Continued) 


Transistorized Megaphone (27) 


Portable unit has range quarter mile 
more, according Telecommunica- 
tions Ltd. Called the PYE Transhailer, 
this device uses ordinary flashlight bat- 
teries power source and weighs only 
five pounds. 


Air-Powered Sump Pump (25) 


Two air-powered 
pumps with capacities from 222 
head are now available from Atlas Cop- 
co. Units weigh approximately 
operate psi air. 


Electrostatic Precipitator 


(33) 
Electronic feed-back system developed 
Research-Cottrell, Inc., brings com- 


plete automatic control the power 
supply electrostatic precipitators 
gas-cleaning systems. 
cipitators work best when operated 
maximum voltage below arc-over level 
between Control system auto- 
matically takes care this voltage and 
insures that machine operating 
highest level all times, not just periodi- 
cally. Control units are compact, self- 
contained and can installed right 


Oil Feeder Meters Reagent (32) 


Although designed primarily for oiling 
industrial machinery, personal experience 
shows that this instrument 
adapted for feeding small quantities 
reagent either laboratory pilot 
plants. Will handle most oils and free 
flowing liquids and addition rates can 
adjusted with the knurl-nut top 
less than drop per minute. Comes 
pint, quart and sizes with 
without solenoid shut-off valves, accord- 
ing Trico Fuse Mfg. Co. 


Portable Crushing Plant (29) 


All components, except the crushers, 
this Austin-Western, Construction 
Equipment Div., Baldwin-Lima-Hamil- 
ton portable unit are driven individual 
motors. Components are: 4x12 ft, 
deck, inclined, gyratory screen; 1036 
roller-bearing jaw crusher; 3020 star- 
driven roll crusher; and 30-in. 20-ft 
front delivery. Optional equipment in- 
cludes: 30-in. mechanical feeder and 
feed conveyor; and 18-in. 20-ft sand 
reject conveyor. 


(Please give address card—Editor) 


opposite page 42. For more information use card opposite page 42. 
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FOR CLEAN CAPACITY 


TELSMITH 


Super- 
Scrubbers 


high speed...terrific impact...grinding 


action much like ball travels 


from feed discharge end against clean 
water flowing the opposite direction 
—emerges clean—with clay and dirt dis- 
integrated and carried away the water. 


low cost installation, operation and 


up-keep. Economical water and 
power. The Telsmith Super-Scrubber 
made four sizes: 60-inch 96-inch; 


with capacities 250 tons per 


Send for descriptive Bulletin 266. 


Philippine mill 
Mining Company 
equipped with 60-inch 
Super Scrubber. 


the custom 
96-inch Telsmith Super Scrubber 
turns out remarkably clean ore 
minimum cost. 


Min. 36 


SMITH ENGINEERING WORKS 


502 CAPITOL DRIVE MILWAUKEE WISCONSIN 
Representatives Principal Cities All Parts the World 


Cable Address: Sengworks, Milwaukee 
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HOW COME MAC WON'T) WELL, ORIGINAL 
SAYS, ‘WHY WASTE THE POWDER? 


Are you aware the BIG THREE 
bellows seals for idlers, track 
rollers and final drive? You get special, 
long-lasting FACING MATERIAL... 
just the right amount CONTACT 
PRESSURE the mating surfaces... 
and HEAVY DUTY DIAPHRAGMS 


EVER BEEN 
resist bursting and tearing. Each BIG 


FOOLED THREE feature was developed and 


PART you can trust—from your Caterpillar Dealer. has 


Caterpillar Tractor Co., Peoria, Illinois, 


the part you need. 


Engineering and Mining 
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E&MJ NEW PRODUCTS DIGEST (Continued) 


SCREEN HEATING 
ERS can save the cost 
heating vibrating screens—if they 
happen Converta-Screen equip- 
ment, says Screen Heating Transform- 
ers Inc. ore concentrate tends 
stick when wet, try electrically 
heated screens improve efficiency. 

(37) 


MAGNETIC CONVEYOR-ELEVA- 
TOR will move and elevate many 
small ferrous items inclines from 
deg. Unit called Magna- 
Mover Eriez Mfg. Co. (38) 


CHEMICAL PUMP off- 
ered Abbott Biddle self-form- 
ing, chemical resistant and made 
shredded Teflon. Packing service- 
able from minus 150 plus 500 deg 
(39) 


GREASE cartridge form and ready 
use 1-lb packages offered 
Hulburt Oil Grease Co. Cartridge 
idea eliminates waste, prevents grease 
from becoming dirty and saves re- 
filling time. (40) 
RIPPER DIGGER designated No. 
and intended for use Cater- 


pillar tractors has been announced 
Caterpillar Tractor Co. Unit oper- 


ated from hydraulic cylinder, has 
grouser widths in. (41) 


TEMPERATURE 
TROL without temperature-control- 
ling mechanism direct-acting, ac- 
cording Robertshaw-Fulton Con- 
trols Co. Comes 
ranges 800 deg (42) 


JIGS simple design that have dem- 
onstrated their service and reliability 
can examined four-page bro- 

(43) 


PROTECTIVE COATING, called 
Maintz West Chester Chemical 
Co., has excellent corrosion, abrasion 
and weather resistance, according 
pamphlet released company. Coat- 
ing mixture resins including sili- 
cone and polyethylene and can 
applied with brush. Comes variety 
colors. (44) 


AUTOMATIC AIR FILTERING and 
once-a-year maintenance for air han- 
dling units available with Roll-O- 
Vent system, says American Air Fil- 
ter Co., Inc. Unit filters through con- 
tinuous curtain that moves 
across the entrance duct and rolls onto 
disposal spool. (45) 


Your 


This informative literature free unless otherwise speci- 
fied. obtain bulletins circle their numbers card right and mail. 


CARMET MINING TOOL catalog 
and methods manual now being dis- 
tributed Allegheny Ludlum Steel 
Corp., pp, contains detailed 
descriptions well blue-prints. (50) 


TEMPERATURE REGULATORS, 
series 650, manufactured Atlas 
Valve Co., for use 60- 240-deg 
range are described 4-p bulletin. 

(51) 


HOW KENWORTH ROCK and ore 
trucks are designed for rugged service 
the subject 16-p color bulletin 
now available from Kenworth Motor 
Truck Co. (52) 


WIRES AND CABLES that are neo- 
prene insulated, non-metallic are il- 
lustrated 40-p catalog offered 
National Electric Products Corp. (53) 


GATE AND NEEDLE VALVES 
forged for better service and 
longer life are described R-P 
Valve Div., American Chain Cable 
Co., Inc.’s 12-p (54) 


DRILLING PRODUCTS catalog, is- 
sued Brunner Lay, Inc., gives 
full details all their products. (55) 


MAGNETIC SEPARATORS sold 


Jeffrey Mfg. Co., are described and 
illustrated 16-p bulletin now avail- 
(56) 


FUEL BURNING SYSTEMS, offered 
Orr Sembower, Inc., gives de- 
tails fuel elements two-color, 
six-page bulletin. (57) 


PROCESS INSTRUMENTATION 
for indicating, recording, controlling 
and transmitting flow, pressure, den- 
sity and chlorine gas detailed 
catalog-bulletin designed 
Fischer Porter. (58) 


MOTOR SELECTION chart, work- 
ing tool for motor users, has been 
prepared Reliance Electric En- 
gineering Co. (59) 


ELECTRON MICROSCOPE catalog 
issued North American Philips Co., 
Inc. has details and illustra- 
tions this instrument. (60) 


FLOCCULANTS. Separan 2610 
water treatment, published Dow 
Chemical Co., 22-pp long, can 
had request. (61) 


WHAT DOES TAKE MAKE 
MISSILE? the title Alco Prod- 
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whose numbers are circled. 


Company 


E&MJ NEW PRODUCTS DIGEST 


ucts Inc. 16-p booklet that gives 
background Alco’s engineering fa- 
cilities and manufacturing skills. (62) 


CONICAL SCRUBBER CATALOG, 
issued Hardinge Co., Inc., has 
been completely revised new 
eight-page brochure. (63) 


AIR-COOLED COMPRESSORS 
the wide variety offered Gardner- 
Denver Co., can examined their 
16-p bulletin. (64) 


WALKING DRAGLINES offered 
Ransomes Rapier Ltd. are described 
two bulletins released the com- 
pany. (65) 


VALVES Lunkenheimer Line get 
full treatment 24-p bulletin distrib- 
uted request. (66) 


BIT AND ROD SHOP EQUIPMENT 
from Ingersoll-Rand Co. effectively 
described eight-page bulletin now 
available. (67) 


NEW SIMPLIFIED PAYROLL TAX 
WITHHOLDING TABLES effective 
Jan. 1957 has been published 
22-p Journal Taxation. 


HOW HANDLE SULPHURIC 
ACID subject Olin Mathieson 
Chemical chart showing pip- 
ing diagrams do’s and 


SEMI-AUTOMATIC WELDER for 
American Manganese 
American Brake Shoe 6-p two- 
color (70) 


LABORATORY GRINDING JARS 
and mixing equipment available from 
Stoneware are described 
23-p, color catalog. (71) 


ROTARY KILN INSTRUMENTA- 
TION practices are detailed 16-p 
bulletin released Leeds Northrup 
Co. (72) 


GUAR GUM, called Jaguar Stein, 
Hall Co., Inc., described 
bulletin that tells what, where and 
when use this mineral dressing 
aid, (73) 


HOW MUCH CAN YOU SAVE 
your haulage costs the subject 
24-p case history booklet just recently 
released General Electric 
lustrates what electric locomotives 
are doing for many companies. (74) 


HOW USE PERLITE insulating 
concrete over Corruform, Tufcor and 
Formboard systems are fully described 
two specification sheets published 
Perlite Institute. (75) 


INTRODUCTION low-cost, pack- 
aged director-sensor systems can 
had through four-page literature avail- 
able from Sensory Inc. Sensory can 
design control system suit your 
individual process. (76) 


ARC WELDING MACHINE catalog 
from Air Reduction Sales Co. 


offered the company form ADC 
(77) 
OSCILLATING CONVEYOR with 
trade 
Belt Co. the latest design this 
type conveyor and illustrated 
8-p bulletin. (78) 


AUTOMATIC PUMP PRIMERS and 
air and vacuum valve catalogs can 
obtained from Valve and Primer 
Corp. (79) 


APPAREL Orlon and Dynel can 
examined 16-p catalog released 
Worklon, Inc. (80) 


STOP RUST WITH RUST-OLEUM 
the title 31-p paint-order catalog 
published Rust-Oleum Corp. Cata- 
log color, shows how, where and 
when use their paints. Includes 
sample patches each color avail- 
able for outdoor indoor use. (81) 


NICKEL-CADMIUM STORAGE 
BATTERY advantages and design fea- 
tures are discussed Nickel Cad- 
mium Battery Corp.’s 6-p 
501. (82) 


TRACTOR TOOLS offered Trac- 
tor Equipment Div., Hyster Co., are 
displayed eight-page bulletin. (83) 


CARBON BRUSH AND COMMU- 
TATOR MAINTENANCE are de- 
tailed 27-p pocket-sized booklet 
from Electric 
Corp. (84) 
TUBE catalogs can ob- 
tained from Parker Appliance Co. 
Triple-lok catalog and Adap- 
ter Fittings pp. (85) 


AGGREGATE PRODUCERS 
HANDBOOK Smith Engineering 
Works pocket-size and 124 long. 
Indexed and contains much data 
crushing, grinding, screening and con- 
veying. (86) 


VARIABLE-PITCH DRIVES 
Browning Mfg. Co. can investigated 
their 10-p illustrated catalog 
packed with data. (87) 


HOW OPERATE the Traxcavator 
the subject Caterpillar Tractor 
Co.’s ten-page, four-color illustrated 
booklet called Form No. 32109- 
DE636. (88) 


INSTANT PAVE, asphalt prepa- 
ration that requires mixing and 
ready spread, rake and roll now 
available from Sicilian Asphalt Paving 
Co. (89) 


THIS GLASS the title infor- 
mative 64-p publication Corning 
Glass Works that explains glass mak- 
ing and working techniques. (90) 


PRECISION MACHINE TOOL cata- 
log just released South Bend Lathe, 
illustrates and lists prices their 
entire line equipment pp. (91) 


! 


Loaded and ready with 
less hazard from stray currents 


DETONATING FUSE 


This hole loaded and ready but only when 
you say the word. All danger premature shot 
reduced the minimum, because the detonating agent 
Primacord. cannot set off fire, friction or- 
dinary shock, but must detonated. not affected 
stray electrical currents, and even direct hit light- 
ning failed detonate it. 


THE ENSIGN BICKFORD COMPANY 
Simsbury, Connecticut Since 1836 


Primacord® Detonating Fuse, Ignitacord®, Quarrycord, Safety Fuse, 
Pyrotechnical Devices and Blasting Accessories 
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Reinforced Primacord Trunk Line — 
alo recommended for deep holes 
where normal strength ond resist- 
ence to abrasion ond citing ore 
needed. Textile reinforced (yellow 
with red thread), tough, resilient, 
flexible. Tensile strength 170 Ibs. 
1000-41. spool weighs 18 Ibs. 


Plastic Reinforced Primecerd 
Branch Line, recommended for 
extremely deep holes — also river 
crossings and other wet conditions. 
Covered with a tough plastic material 
~— waterproof and resistant to acids 
commonly encountered. Tensile 
strength 250 ibs. 1000-41. spool 
weighs 22 Ibs. 


Knot shown is the dove hitch, made 
in Plain of Reinforced Primacord and 
drawn tightly cround the Plastic 
Reinforced Primacord. 


‘ 


Bethlehem Roof Bolts, used with square plates and wire mesh, metal mine. 


You get increased safety with Roof Bol 


Mines become safer, with the danger severe 
roof falls unlikely, when you install Bethlehem 
headed roof This because the bolts anchor 
overlying strata into thick, secure beam. 
Bethlehem roof bolts have other advantages, 
too. Their use makes possible wider openings and 
clearances full use mechanized equipment 
the face good ventilation, due the absence 


bulky and fire hazard. 


Four Types Headed Bolt 


The Bethlehem square-head roof bolt manufac- 
tured four types: carbon-steel bolt and 
high-strength bolt, each which has 
typical breaking load 24,000 and 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


the Pacific Coast Bethlehem products are sold Bethlehem Pacific Coast 
Steel Corporation, Export Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


Engineering and Mining 


high-strength bolt, having typical break- 
ing loads 34,000 and 45,000 Ib, respectively. 


How Bolt Used 


The Bethlehem headed roof bolt used with 
malleable-iron shell and steel plug. When the bolt 
tightened, the plug drawn down the 
threads, expanding the four leaves the shell 
provide positive locking action. square roof 
plate provides additional support. 

We'll glad answer your questions about 
using the square-head roof bolt. you may find 
our slotted roof bolt, which used with 
steel wedge, more your liking. The nearest 
Bethlehem sales office awaiting your call. 


RaQ 


i» 
| | 
| | 
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MINERS USE EIMCOS 
WHERE PROFIT DEPENDS 
HIGH PRODUCTION 


exploration projects and mucking low- 
grade ore where profit realized only when high 
tonnage quotas are met the Eimco 630 Crawler- 
Excavator expanding production opportunities. 


Increased demand for the versatile 630 firms 
who previously were stymied exploration and de- 
velopment projects because tonnage requirements 
proof that Eimcos are helping solve this 
production problem. 


The 630 also helping recover large, low-grade 
ore bodies through exploration deeper horizons. 
Areas that other underground development 
touched during years continuous mining activity, 
are now worked profitably. 

One important phase these expansions tough 
shaft sinking jobs. Often, occurrence water adds 
the already severe service conditions under which 
equipment must perform. 

But one superintendent put it, “We had 
trouble digging the last feet any wet shaft round 
with the Eimco and really takes punishment.” 


THE EIMCO CORPORATION 


Export Offices: Eimco Bidg., New York City 


Ports, Frence Woty 


Salt Lake City, 


Mow York, N.Y. Chicage, San Francisco, Call. 
Cleveland Onic Heveten, Tex. Londen England 


Tngiond 
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Working foot diameter shaft with mine-rail concrete lining 
this 630 Crawler-Excavator saving labor and maintenance 
costs while providing high tonnage production. Independent track 
maneuverability, operating ease and powerful, fast digging-loading 
ability makes the Eimco ideal for this application. 


This possible because the 6,000 digging 
effort the bucket lip gives the 630 tremendous 
crowding and digging power enough fill the 
big, half-yard bucket any muck pile. And rugged 
construction with all vital parts protected against 
moisture and foreign material insures long, on- 
the-job service. 

any underground excavating job the stand- 
ard Eimco 630 will permit you increase your earning 
potential without addition specialized machinery. 
Write today for full 


Johannesburg, South Africa 


é 
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Why Thermoid Hose Lasts Longer 


Mine operators everywhere find Thermoid Hose stays the job longer 
—cuts replacement costs and down time. One big reason quality con- 
struction. Another: Thermoid designs hose for specific conditions and 
uses, Here are three examples: 


High pressure air Oil resistant tube reinforced 
THERMINE heavy duty yarn. Mandrel-built for precision construction 


and greater strength. Smooth, abrasion resistant cover. 


Heavy duty hose for water suction service. Smooth bore, 


325 wrapped hose with heavy wire reinforcement, durable 


duck plies. 


Wrapped construction, oil resistant 
synthetic tube and covers. Heavy duck 
reinforcing for use mines 
and quarries. 


These are typical examples how Thermoid Personal- 
ized Service meets the specific, exacting requirements 
the mining industry. 


Make Thermoid your choice, Conveyor Belting, spe- 
too for Multi-V Belts... cifically designed for the job. 


ad 


Thermoid 
Trenton, 


hermoic 
can 


Installation Eimco Agidisc Filter was made 
large nickel producing firm after competitive-make 
disc-type filter could not handle nickel ammonia 
leach residue the required production level. 


ORDINARY DISC-TYPE 


940 sq. ft. filter area discs. was 
necessary by-pass one-fourth tonnage past 


UNTIL THIS FIRM INSTALLED 
EIMCO AGIDISC FILTER 


Replacement the disc filter with 
10” disc Eimco Agidisc resulted these pro- 
duction efficiencies: 


EIMCO AGIDISC 


1040 sq. filter area discs. Effi- 
ciently handles the tonnage that formerly was 


the filter maintain required production level. COMPARISON by-passed. Processes tons concentrate per 
Processed tons concentrate per day (75% day. With increase 25% filter area, 
tonnage required for profitable operation). the Eimco has boosted capacity 40%. 

75% production efficiency was achieved only OPERATING achieving 100% production efficiency, 
through considerable manual assistance. Ex- EFFICIENCY Eimco uses efforts one man part time. 
cessive down time for filter tank cleaning. Maintenance and labor costs are much less. 

Poor cake discharge required manual assist- Efficient cake discharge without manual 
ance. Uneven cake formation. Severe classifi- PRODUCT assistance. Ability maintain uni- 
cation rings outer periphery with particle suspension has resulted even, 


thin, slimy cake near center. 


dry cake formations. 


Outstanding success the Eimco Filter 
prompted this firm convert five other disc filters 
into They are convinced these installations 
are securing ton concentrate the lowest cost per 
dollar investment and maintenance. 


SALT LAKE CITY, 
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Process Engineers inc Division Sen Mates, California 
Export Offices: Building, 51-52 Seuth Street 


AMD DEALERS PRINCIPAL CITIES THROUGHOUT THE WORLD 


Mow York 5, ¥. 


Increasing the efficiency your plant means 
greater The Eimco Research and Development 
Center staffed and equipped help you solve your 
filtration problem whatever may be. 
happy assist youl 


UTAH 


B-241 


no-turn 


DUMPTOR 
hauling 


Shuttles underground without turning 


room turn this mine tunnel 
and need turn. Koehring Dumptor drives 
the tractor-shovel, body forward, gets its 
and then shuttles back out the tunnel the same 
speed entered. Dumptor operates with equal 
ease either direction. gets this no-turn oper- 
ating advantage through constant-mesh transmis- 
sion that gives the same 3-speed travel forward and 
reverse. Dumptor no-turn hauling has gained wide 
acceptance both underground and strip mining, 
shown these pages. solves problems oper- 
ating along overhead trestles, open-pit ledges, 


narrow haul roads especially practical for 
stockpiling. There’s important production ad- 
vantage, too. Every turn eliminated cuts seconds 
off cycle time. This adds substantial increase 
yards tons hauled per hour. For example 
only turns round trip, time studies 
prove that Dumptor often increases hourly yardage 
output more than 10% average 1000-foot haul. 
Better have your Koehring distributor show you 
what Dumptor no-turn hauling can mean your 
mine, quarry stockpile operations. has some 
facts and figures that will interest you. Call today. 


Engineering and Mining 
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levated extensive stockpile 
operation, Koehring 6-yard Dumptor shuttles along 
overhead trestle. travels from mine headshaft 
edge stockpile, dumps, and returns for next load 
never turns. This trackless method replaced lorry 
cars several mines. Some Dumptor owners set 
access ramps, instead using trestle systems. 


Working with Koeh- 
ring shovel, Koehring Dumptors are loaded 
with body forward, ready travel and dump without 
turning. These heavy-duty haulers have better than 
h.p. for every ton loaded weight accelerate 
fast, pull through soft ground, grades and ramps 
with less shifting climb 24% grades fully loaded. 


Dumps one second Dumping off end 


hillside trestle, operator drives hopper, trips 
the body-release lever, and gravity dumps the 6-yard 
load instantly. One second later, Dumptor its 
way back, There 25-second wait for 
slow-acting body hoists. Koehring gravity-dump works 
every time never balks, and never wears out. 


specialist Dumptor puts stockpil- 
ing fast basis eliminates turn- 
ing the loader and top the pile. Notice 
how instant dumping action kicks the load out over 
edge pile saves lot dozer clean-up. Free- 
swinging kick-out pan breaks load suction wet 
materials, bolts down floor when handling rock. 
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Ten coal-hauling trucks USS 
one-h 


the work 


Three years ago, ten big Dart Model 
trucks were put into serv- 
ice Sunnyhill Coal Company 
their New Lexington, Ohio, work- 
ings. These ten trucks, now working 
single shift, replaced 
smaller trucks which had been work- 
ing two full shifts per day. The 
smaller trucks consisted eighteen 
25-yard end-dumps and twelve 14- 
yard capacity trucks. 

Each the Dart trucks has ca- 
pacity tons raw strip-mined 
coal per haul. The haul approxi- 
mately miles, and each truck 
makes trips per day. 

three years constant service, 
not one the Dart trucks has broken 
down, None has required repair 
rebuilding any way—and all are 
still perfect condition. Each truck 
hauls average 120,468 tons coal 
per year, and makes average 
3,172 trips annually. Fuel consump- 
tion, tire wear, maintenance and 
labor have been cut substantially. 

This another typical example 
how USS Steel has solved 
critical weight problem. These 
huge trailer units are designed for 
maximum tire capacity, which the 
weight the unit plus 50-ton pay- 
load. Thus, any weight decrease 


Here are the hauling costs per ton-mile the old 
and new trucks, averaged over three-year period: 


OLD (30 trucks 


NEW (10 Darts working 


working shifts) one shift) 


Total 12.6¢ per ton-mile 


5.9¢ per ton-mile 


the trailer would cause 
tionate payload increase. 

Each Dart trailer weighs about 
tons without tires. Constructing 75% 
fected over-all weight saving 
15% per trailer. 

effect, the use USS MAN-TEN 
Steel has increased the payload 

without affecting tire life and effi- 
ciency. increase the service life 


all types heavy-duty mining 
equipment without increasing dead 
weight, investigate USS High 
Strength Steels Cor- 
and Each has 
characteristics for solving individual 
operating problems. Before you buy 
new trucks, get the information 
these steels writing United 
States Steel, 525 William Penn 
Place, Pittsburgh 30, Pa., contact 
the District Office nearest you. 


*Trademark 


UNITED STATES STEEL CORPORATION, PITTSBURGH AMERICAN STEEL WIRE DIVISION, CLEVELAND COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TUBE DIVISION, PITTSBURGH TENNESSEE COAL IRON DIVISION, FAIRFIELD, ALA. UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


USS HIGH STRENGTH STEELS 


TRI-TEN 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


STEEL 


alf the cost! 
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NORTH AMERICAN CYANAMID LIMITED 
‘ 160 Bloor Street Eaat, 
Toronto 1, Ontario, Canada 


CYANAMID MEXICO, S.A. 


Apartado No. 26012, Mexico 12, D. F., Mexico 


PRODUCTS, LTD., Bush 
Aldwych, London W. C. 2, England 


; P. O. Box 7552, 
Johannesburg, Union of South Africa 


CADWELL, Belen 1043, 
Of. 6, Lima, Peru 


O'MALLEY 
377 Little Collins St., 
Melbourne C. 1, Australia 


Cable Address — Limenitro, New York 


FROTHER PROBLEM? 


Why not try 
Frother? 


This synthetic water-soluble frother finding wide acceptance through- 
out the world replacement for conventional pine oil, cresylic acid 


and alcohol frothers. 


Frother non-promoting frother that usually fed 
water solution thereby allowing very accurate control feed 
rates. very effective dosages only large with con- 
ventional frothers. works very well high lime circuits well 


neutral slightly acid circuits. 


Typical reports from Cyanamid field engineers the use this 


product are: 


“Copper property treating 220 tpd formerly used 0.5 
cresylic acid per Replacement cresylic with only 0.014 
AEROFROTH Frother per ton resulted substantial 


reduction frother costs with same 


“Mexican gold-copper operation treating 550 metric tons per 
day had been using alcohol rate 0.5 per 
ton. Phenomenal reduction frother consumption occurred 
with the use only 0.005 lb. per ton AEROFROTH 
Furthermore, gold recovery copper concentrate 


(desirable this operation) was increased over 


note our nearest office field engineer will bring you sample 


Frother. 


MINERAL DRESSING DEPARTMENT 
ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 


ore-dressing ideas you can 
4 


WHEELABRATOR 


eliminates air pollution cleans flue gas 


Increase capacity, 
lead smelter, neces- 
sitated addition the standard 
collection system for the 
flue gas from sintering 
machines and blast furnaces 
and the salvage this valuable 
material, 

After visits other smelters 
and checking many systems, 
plant officials chose Continuous 
Automatic Wheelabrator Dustube 
collector with Orlon fabric filter 


WHEELABRATOR 


The collector installed 12- 
compartment, 
While tubes 
compartments are filtering, those 


tion model. 


the 12th are shaken drop col- 
lected material into screw convey- 
ors for return 
plant. Each succeeding compart- 
ment automatically shaken 
turn, 

The Wheelabrator Collector 
was engineered into the existing 
and additional operat- 


ing personnel required. 


438 Byrkit St., 


Capacity was rated 136,000 cfm. 
Volumes handled have been 
high 150,000 cfm. 
proved smoke conditions have 
been maintained the blast fur- 
naces and the plant generally 
and valuable material has been re- 
claimed. 


Much im- 


The Orlon tubes have 
shown wear year. 

better working conditions, 
increase material recovery and as- 
sure clean stack your plant, 
investigate the high efficiency 
Wheelabrator cloth filter systems. 


Write today for your 
copy Catalog 372 


for further information 


Mi 
Collector 


ay 


Bringing core...with drill rods the hole 


Longyear Wire Line equipment 
allows more drilling time per 
core recovery! 


Another core sample heading for 
the box and the crew about 
for more without pulling the 
drill string. That’s drilling with 
Longyear Wire 


Drillers using the Longyear Wire 
Line Core Barrel lower 
through the drill string 
bring the Inner Tube contain- 
ing core. Here’s what this can 
mean your operation: 


The drill string normally re- 
mains the hole except when 
necessary replace the bit. 
This eliminates much the 
hard labor drilling and allows 
more actual drilling time per 
shift. 


Caving, the major cause 
blocking and bit damage, min- 
imized. There little chance for 
caving while the drill string 
the hole—which most the 
time. 


Longyear Wire Line Core Bar- 
rels are equipped with the water 
shut-off valve. closed circuit 
drilling (possible with Longyear 
transmission pumps), the shut- 
off valve gives immediate, 
positive indication block 
the core barrel, eliminating cost- 
drill runner. 

Wire Line experience includes hun- 

dreds thousands feet drilled 

many kinds formations. Re- 
ports consistently show lower costs 
per foot core recovered. one 
overseas operation, switching from 
conventional equipment 

Wire Line increased footage 

from ten forty-seven feet per 

shift. most cases when drilling 
ground that difficult core, 

Wire Line improves core recovery 

substantially. 

Looking ahead your next 
drilling project, keep mind that 
Longyear offers complete line 
Core Barrels and expert technical 
assistance the selection the 
right equipment for the formation 
you want drill. 


Diamond Core Drill Core Drilling Contractors Mining Engineering and Geological Consultants 


At end of core run, over- \ 
shot assembly is lowered ’ 

by wire through drill 

String. 


At bottom drill string, 
overshot latches on to 
spear of inner tube, 


Core-bearing inner tube 
reaches the surface, is 
freed from overshet, 


Core is removed, Mean- 
while, stand-by inner 
tube is dropped into the 
hole so drilling can be 
resumed as soon as it is 
in position. 


CABLE 
LONGCO 
© Mpls. 2, Minn. 


LONGYEAR CO. 


General Offices: Foshay Tower 


CANADIAN LONGYEAR LTD., NORTH BAY, ONT. 
LONGYEAR PARIS, FRANCE 
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TORQUE CONVERTER DRIVE matches power and speed the 
job requirements automatically 


daily greasing 


insure perfect alignment, long life 
UNIT CONSTRUCTION makes major service simple, fast 


STEERING CLUTCH AND FINAL DRIVE HOUSING ... 
BOX-A MAIN provides full-strength protection 


All pioneered and proved Allis-Chalmers five dozens basic advantages that 
help hold costs handle more jobs contribute profitable operation. Now 


the time haye them working for you. Allis-Chalmers, Construction Machinery Division, 
Milwaukee Wisconsin. 


ALLIS-CHALMERS 


SYMONS VIBRATING BAR GRIZ- 


ZLIES for heavy duty capacity 
primary scalping where clear spacings 
1%” and larger are permissible. 
500 tph, handling feeds rang- 


ing 30” and larger. 


VIBRATING ROD 
GRIZZLIES for heavy duty big 
tph for feeds 12”. 
for scalping operations requir- 
ing relatively coarse separa- 
tions the range between 


NORDBERG MFG. CO., Milwaukee, Wisconsin 


SYMONS ROD DECK SCREENS 
employ highly efficient screen 
deck utilizing individual 
able steel rods. Features low 
screening cost big capacity 
long life ideal for moist and 
sticky materials. 


SYMONS V-SCREENS give un- 
equalled high capacity for sharp, 
single cut, wet dry 
tions, especially the finer 
sizes, This high capacity, sharp 
the result cen- 
trifugal 
Symons V-Screen feature, 
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Symons Vibrating Grizzlies and Screens are 
playing increasingly important role the 
efficient processing required producing big 
tonnages ores and minerals. From heavy 
duty scalping operations through fine 
screening, more and more leading producers 
are depending upon Symons screens 
better separation job lower cost per ton. 


These quality grizzlies and screens have 
gained enviable reputation for dependa- 
bility and efficiency throughout the mining 
industry and are backed the same high 
standards accuracy, workmanship and pro- 
gressive engineering that used the manu- 
facture all Nordberg Machinery. 


Mail the coupon for further details. 


SYMONS... 
REGISTERED NORDBERG TRADEMARK 
KNOWN THROUGHOUT THE WORLD. 


Nordberg Mig. Co., 


Send literature on SYMONS, [] Bor Grizzlies; Rod 
Grizzlies; Rod Deck Screens; V-Screens 


Nome 
[3456 © 1956, Nordberg Mig. 
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FOR PROCESSING ORES and INDUSTRIAL MINERALS 


Ni-Hard ball mill liner 
grinds 600,000 
tons ore 
711 grueling days 


Performance like this based actual 
case history the the exception. 


Even under the toughest service conditions 
possible, Ni-Hard* nickel-chromium white 
cast iron liners last longer than any other liner 
material. With Ni-Hard liners you substantially 
increase the interval between relinings. 


Ni-Hard with its outstanding abrasion 
resistance economical well 


With chill cast hardness above 600 Brinell, Ni-Hard 
liners provide excellent abrasion resistance and 
the longest service life available. Ultimate economy 
measured the cost liner material worn 
away grinding each ton product. 


abrasion costing you money, put Ni-Hard 
work your plant. Many the authorized Ni-Hard 
foundries are regular producers Ni-Hard liners 
replacement parts for standard mills. Many 
manufacturers recommend Ni-Hard liners 
original equipment for their mills. 


For information how you can take 
advantage economy Ni-Hard, drop note 
the address below. Technical information 
and list regular producers are available. 


“Registered trademark 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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Time saved 1,000-hour lubrication intervals your Allis-Chalmers 


tractor adds 245 hours every year—an extra month production! 


truck wheels, support rollers and idlers, exclusive combination 
positive, spring-loaded seals and tapered roller bearings keeps out 


dirt and moisture, prevents loss lubricant. 


For 1,000 tractor work hours, you can forget about every grease point 
below track level. When it’s time for servicing, simple low-pressure flush 
lubrication replaces old grease completely, eliminates seal popping, pre- 
vents damage seal faces. Construction Machinery 


Division, Milwaukee 


SIMPLE ARITHMETIC! 


Allis- 
Other Chalmers 
Tractors Tractors 


No. greasings 
per year 
(5,000 hr) 500 


Greasing time 

Time spent 


PRODUCTION TIME GAINED... 
245 HOURS EVERY YEAR! 
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The Right Size and 


Type Rear Dump 


for every tough 
mining 


34-ton capacity for maneuver- 


ability tight quarters, 


the 22-ton capacity class. 


34-ton capacity DW20, for long hauls, 
high 


New Athey Hydraulic Ejection Trailer 
handles sticky, hard-to-discharge materials. 


THE TRAILER 


LINE... 


4 


Name the materials you handle Rock, overburden, 
ore Athey Trailer designed specifically for handling 
them faster and cheaper than ever before. 


Name the tough jobs that beat Fast, 
hauls, sloppy footing, big rock, tight quarters that’s the job for 
Athey Trailer! 


You make your selections from the only complete and proved 
trailer line. Select the exact size and features gear your haul 
unit your job. You can depend them each Athey Trailer 
built the highest standards quality, design and construc- 
tion. And Athey Trailers set the pace for lower cost, fast dumping, 
greater maneuverability, easier loading and higher production. 


Ask your Athey-Caterpillar Dealer for all the facts 
complete line quality-built Athey products today will 
gladly help you select exactly the right Athey-Caterpillar hauling 
unit for your mining job. write 
for literature. ATHEY 
5631 West 65th 
Chicago 38, Illinois. 
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When your process calls for chemicals 


talk the man from Dow 


YOU CAN DEPEND DOW FOR: XANTHATES 250 SEPARAN HYDROCHLORIC ACID AMMONIA CHLORINE 
CAUSTIC SODA MAGNESIUM OXIDE MAGNESIUM HYDROXIDE RESINS SOLVENT EXTRACTANTS 


THE DOW CHEMICAL COMPANY MIDLAND, MICHIGAN 
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These represent few the minerals with which Separan 2610 improving 
flocculation and lowering processing costs: CHROMITE, URANINITE, GALENA, 


SPHALARITE, CHALCOCITE, ALUMITE, COAL, HEMATITE, 


For wide variety 


minerals 


Separan 2610 provides 


record-speed flocculation 


NEW FLOCCULANT PROVES ITSELF NUMEROUS OPERATIONS 


fact—proven many types operations, with wide 
variety materials: Separan 2610® has doubled, and often 
tripled, production rates! 


Equally remarkable: only few hundredths pound are 
needed per ton solids! 


New economies are being realized processing uranium, 
lead, and zine, coal, copper, alum, and host other sulfide 
and non-sulfide minerals. Operations involving concentra- 
tion, leaching, thickening, and refining are benefiting with 
Separan 2610, especially since this revolutionary flocculant 


When your process 
calls for chemicals, 
talk the 


man from Dow 


XANTHATES 250 Z*-200 
SEPARAN 2610 HYDROCHLORIC ACID 
AMMONIA CHLORINE CAUSTIC SODA 
MAGNESIUM OXIDE 
MAGNESIUM HYDROXIDE ION EXCHANGE 
RESINS AND SOLVENT 


YOU CAN DEPEND 
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HERE ARE EXAMPLES how little Separan 2610 required: 
thickening copper tailings, clearer overheads and better filtration are 
reported with only 0.0041 pounds per ton solids. Similar improve- 
ments are taking place uranium filtration 0.5 pounds per ton. 


easy prepare and apply. mechanical mixer not 
required, You can prepare large amounts stock solution 
with new dispenser recently made available. And Separan 
2610 effective both acid and alkaline circuits. addi- 
tion, adds excess bulk. 
Try Separan 2610 yourself! 


Available from three points: Midland, Michigan; Pitts- 


burg, California; and Velasco, Texas and from two stock 


points: Port Newark, New Jersey, and St. Louis, Missouri. 
sample and technical assistance are yours upon request. 
THE DOW CHEMICAL COMPANY, Technical Service and Devel- 
opment, Midland, Michigan, Dept. 


> 
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Tournapull 


low, wide Fullpak scraper gets big loads fast! This 
tested design fully proven for fast and easy loading has been world-wide 
service for over year the modern 18-yd. Model This com- 
panion 27-yard Fullpak loads just easy and heaps just Check against 
any today’s big production units, Compare for lowest-net-cost-per-yard. 


Loads better... 
offers many advantages: 


The “low and wide” design the new 
Fullpak scraper gets full-capacity, 
low-void pay-loads fast. Side-sheets 
curve center reduce spillage 
and deflect material into corners 
apron and tailgate. Tailgate has 
curved top roll material into the 
heap, fill all corners. High, deeply 
curved apron adds dirt capacity and 
carries big part load forward 
its “belly”, for better weight distribu- 
tion, lower center gravity, and im- 
proved stability any terrain. 


Tournatractors 


Rear-Dumps 


Low push-block gives direct-line appli- 
cation power from pusher blade. 
Bowl bottom has only rise. load- 
ing, dirt flow nearly horizontal 
big loads pack fast. 


Powerful, improved 293 Model 
Tournapull prime-mover has the fam- 
ous L-W power-transfer differential 
that keeps pulling-traction both 
drive wheels all times. Power-steer 
through geared king-pin permits 90° 
turns. This positive king-pin steer per- 
mits swinging prime-mover let drive 
wheels find better footing and “walk” 
out mud and loose sand. 


Adams Graders 


Push-button electric control and wheel- 
operated electric steer make handling 
easy. All-weather electric motors 
points action give instant steering 
and scraper control. 


Heavy-duty transmission provides ten 
gear ratios, from 2.6 28.4 mph. Low 
gear matches pusher speed, enables 
“B” help itself loading, gives full 
lugging power for pulling through soft 
footing. This combination speeds, 
plus clutch-brake for fast shifting, 
means hauling higher speeds... 
more pay-yards per hour. 


For full details this new 27-yd. 
Tournapull, see your LeTourneau- 
Westinghouse Distributor. Analyze 
your earthmoving requirements. See 
how this BIG “B” with new fast-load- 
ing Fullpak scraper can earn big divi- 
dends for you future work. 


Adams Traveloaders 


Bottom-Dumps, Crones, Fiot-Beds, Elegraders, Rollers, Snow-Plows, Logging Arches, Scrapers, PCU's, Rooters, Root Rokes, Wire Rope. 


q 


with 27-yd. FULLPAK scraper 


yds. heaped, 19.1- 
yds. struck, 32.5 tons. 


High-lift apron. Big open- 
ing high 10’) makes 
sure anything that goes 
will come 


Deflectors yoke arms, 
and smooth, wide apron 
side-arms, prevent trapping 
rocks, and other chunky 
materials that might slow 


operations and 


Curved deflector tail- Cockpit raised give 11. Heavy cross-tube ties side 
gate rolls dirt into center operator clear visibility. sheets rigidly together 
for bigger pay-load. can see both load and low, wide 

usher times. 

i H ormer provides accurate 

with Scraper wheels are easily low engine 

able with wheels prime- Quick-release clutch 

diameter cable-drum fast electric-hoist allow 
spooling without kinking, give stable load support. rapid 
increases rope life. Large all- 


10. air brakes, 
and sturdy brake elements, 


give quick stopping power, 


Power steering wheel gives 
easy handling through posi- 


welded, reinforced box-type 
construction, provides big 
pusher keeps con- 


clearing. 


Brief Specifications for 
New Tournapull: 


Power: 293 Cummins Diesel 


Speeds: Ten 2.6 28.4 MPH 
Two reverse 2.4 3.5 MPH 


Turning Angle: 90° right 
Width Required for 180° Turn: 
Control: Fingertip Electric 


Brakes: air brakes with 6552 sq. 
in. braking surface 


Dimensions: 


Shipping Weight (approx. ....... 68,900 


(Specifications subject to change without notice.) 


tive electric 


High-lift apron positive ejection: Apron 
opens speed loading and unloading. 
Positive forward ejection load wipes 
clean all materials, including mud and 
sticky clay. wide bowl permits bigger 
heap, gives center gravity, provides 
greater stability all working 
Smooth, wide side-arms and side-sheets 
apron will not trap chunky materials that might 
hinder loading and unloading operations. 


longer service. 


tact over uneven terrain. 


Low, wide bow! heaps full-capacity, low- 
void pay-loads fast. Inside bow! smooth, 
streamlined has reinforcement ribs 
hinder dirt movement. Low push-block gives 
direct-line application power from pusher 
blade. Quick-release clutch, and fast, elec- 
tric hoist, make possible rapid “pumping” 
bow! for speedy loading loose materials. 
Wheels inside cutting edge aid precision 
grading, permit cutting against bank. 


Tournatractor, Tournapull——Trademork Reg. U.S. Pot. Off. BP-1388-G; Fullpok, Adams—Trademark 


Company, 


Subsidiary Westinghouse Air Brake Company 
Where quality habit 
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Flexible HOMOFLEX HOSE 
Equalled for Rugged Use! 


strong enough take real beating the job 
Homoflex Hose the easiest handling hose 
made for use with air tools, and wherever heavy 
duty hose required handle air, water, and 
other fluids and gases. This mandrel-made hose 
has pre-set twist coils and uncoils freely 
any direction without kinking without caus- 
ing internal strain that can lead hose rupture 
and engineering creates homoge- 
neous, inseparable tube-to-cover bond that greatly 
increases hose life reduces hose costs! Uniform 
inside and outside diameters make Homoflex 
easier couple, too assure fuller, faster flow 
the job. 


You get features with 
Homoflex and all other types R/M hose. What- 
ever your requirements, there’s hose 
engineered for the R/M will build one 
for you! 

Write for Bulletin 
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RAY-MAN 
CONVEYOR BELT 
Lowest Cost per Haul! 


Cushioned strength members double compensa- 
tion relieve stress outer plies strength plus 
flexibility carry bigger loads and resist ripping, 
last longer! Ray-Man requires breaker 
holds fasteners mildew-proof and moisture 
resistant. Exclusive DC” Cover increases protec- 
tion against wear, tears, cuts and abrasion. Check 
features Ray-Man and 
other R/M feature conveyor belts, such Homo- 
cord for unusually abusive shock loading, and R/M 


Tension-Master for long lifts, high tensions. 


Write for Bulletin 6915 


R/M DRIVE 
Saves 
Belt Matching Problems 


Single unit belt across full width the drive sheave 
Poly-V high V-groove grip plus flat belt strength 
twice the tractive surface deliver 50% 
more power the same space V-belt drives— 
problems are ended equipment down- 
time and belt replacement costs are cut mini- 
mum! Belt and sheave inventories are cut, 
because just two cross sections Poly-V Belt meet 
every heavy duty power transmission requirement. 
Let R/M engineers help determine the best Poly-V* 
Drives for your mine fans and other equipment. 
Write for Bulletin 6638 


*Poly-V is a registered Raybestos- Manhattan trademark. 


And for the Running V-BELTS Made” 


Specify CONDOR and R/M SUPER-POWER V-BELTS 


ROLL COVERINGS TANK LININGS INDUSTRIAL RUBBER SPECIALTIES 


MANHATTAN RUBBER DIVISION— PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


BELTS HOSE 


Other R/M products: Abrasives and Diamond Wheels Brake Blocks and Linings Clutch Facings Asbestos Textiles Mechanical 
Packings Engineered Plastics Sintered Metal Products Industrial Adhesives Pads and Covers Bowling Balls 
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National Mine 
Service Company 


Why) 


CHECK these cost-saving features: 


for all power requirements 


Torque Converter—Provides smoother, more flexible operation and prevents 
motor damage should the car stall 


Heavy-Duty Interchangeable Wheel gear and pinion type 
Four-Wheel Drive and Steering—High 

Minimum Controls—One non-reversing prime mover powers all drives 

Constant Mesh Transmission—Three speeds forward and reverse 

New Conveyor Flights—Easily detachable without breaking the chain 

Full Hydraulic Pressure for Steering—Even event power failure 

Time Saving—Boom may raised while car moving into position for unloading 
Simplified Lubrication—Both automatic and zoned 


Extra Rugged Frame and Body with replaceable, abrasive-resistant wearing 
plates all inside surfaces 


A 


National Mine Service Company 


announces its manufacture 
and exclusive distribution 
the new 


New performance and maintenance standards 
for shuttle car operation have been established 
these patented cars over four years 
continual use and exhaustive field testing. 
They embody advanced design and engineering 
principles never before applied shuttle car 
construction. 


564 Alcoa Building Pittsburgh 19, Pennsylvania 


All-State Division Anthracite Division Ashland Division Bemeco Division 
Logan, Va. Forty Fort, Pa. Ashland, Ky. Beckley, Va. 
Kentucky-Virginia Division Western Kentucky Division Whiteman Division 
Jenkins, Ky. Madisonville, Ky. Pa. Morgantown, Va. 


*Trademark 


Bureau Mines Approved 


For complete detail your National 
complete details, consult your National Mine representative write: 


The multiple cyclone unit, used 


this oil drilling operation for removing 


sand and abrasive solids from drilling 
muds, makes possible 20% faster drilling, 
increased bit footage, 25% longer runs, 
reduced mud pump maintenance and many other 


cost-saving advantages. vital factor the economy this operation the 


Wilfley Sand Pump which provides: maintained high continuous, trouble-free 


operation without attention; simple and speedy replacement long-wearing parts. 


Another example contribution lower operating costs throughout industry. 


vs 
Companions Economical Engineering Every Application. Write, wire phone for complete details. 
fey Acid 


tee BAS MEW ¥ORK CITY $7 
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The Mineral Industry 
For More Complexity 


THE FEBRUARY CONVENTION 
AIME indicated quite clearly that the mineral 
industry expanding rapidly and that each 
phase the industry becoming increasingly 
complex. 


More than 140 sessions, committee meet- 
ings, luncheons, field trips and social events 
were required cover the affairs this con- 
vention. Some 700 names were listed the 
program index. many technical ses- 


sions were held simultaneously. 


The quality subjects covered the sessions 
did not suffer despite the numerous papers pre- 
sented. For instance, symposium cyclones 
held the Minerals Beneficiation Division in- 
cluded papers five authorities the subject. 
Information disclosed this session con- 
tained 66-page, illustrated booklet. in- 
cludes survey cyclone performance 
different operations. Results the survey are 
reproduced tabular form. 


mining sessions most the papers were 
equally interesting and useful. For example, 
Johnson, assistant general superintendent 
Tennessee Coal Iron Ore Mines Quarries 


March and Mining Journal 


explained great detail how the company had 
reduced haulage accidents 66% and in- 
creased haulage capacity 59% 7-year 
period. TC&I has now one the industry’s best 


underground railway systems. 


Growth technology and size the mineral 
industry has forced the AIME reorganize its 
structure completely. This year the Institute will 
operate three separate societies covering ac- 
tivities the mining, metallurgical and petro- 
leum fields. Each society will have its own 
officers and directors. The three societies will 
operate under the guidance and authority the 


national AIME and its officers and directors. 


growth and technological advance have 
dictated such drastic changes the AIME 
ture, may well ask whether individual com- 
panies the mineral industry are keeping pace 
with progress similar way. seems certain 
that time, engineering, research and develop- 
ment staffs will have increased. the great 
flood technical information now available 
from many sources useful, more stress 
will have placed company libraries and 


up-to-date information files. 
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E&MJ OUTLOOK 


PRICES 


ANNUAL AVERAGES — 1920-1956 MONTHLY AVERAGES 1956-1957 


WEIGHTED INDEX 
NON-FERROUS METAL PRICES 


100 is composite for 1972-3-4 of Copper, Lead, 
Zinc, Tin, Silver, Nickel, Aluminum prices 


1920 975 1930 1935 1940 1945 1950 1955 JFMAMISASOND 


MARKETS Copper’s price drop was the major force depressing the price 
index from 215.68 206.66 during February. 
Government has accepted 40,000 short tons aluminum under the “put” 
clause. Kaiser putting 25,000 and Reynolds 15,000. Aluminum fabricators 
have announced price reduction extruded shapes. 


HOME portion the famed Happy Jack mine may worked open pit 
methods Texas-Zinc Minerals Co. plan accepted, more than 1-million 
tons overburden will have removed. 

ODM has closed out fast tax write-off goals for chemical chromite, 
selenium and battery-grade manganese. announcing the stoppage, Government 
noted that applications these fields have been received for the past few 
years and the tax amortization-expansion goal program has not encouraged 
production expected. Another form incentive may considered the 
agency. 

AEC will survey uranium areas around Republic, Wash., during the 1957 
field season. Samples Republic area ore indicate carbonate leaching recovery 
methods. 

Fluorspar can used directly water fluoridation agent, according 
U.S. Public Health Service. Two USPH researchers developed the apparatus 
which permits the fluorspar dissolved alum solution and then fed into 
the water supply. 

material hard as, maybe even harder than, diamond has been 
developed General Electric. says “borazon” can withstand more than 
3500 deg while diamond burns air 1600 deg. Only three grams 
borazon have been made far, but intends try the cubic form boron 
nitride semi-commercial scale get supply material for further 
investigation. 


LABOR Mine-Mill’s position “on the outside looking in” the AFL-CIO federa- 
tion, may get little crowded. Federation not only discouraged re-entry ousted 
unions but started machinery shake out incumbent fat-cats. See 117. 


ABROAD Consolidated Zinc Corp. has completed plans build multi-million 
dollar zinc smelter Cockle Creek, New South Wales, Australia. Once trans- 
portation difficulties are eliminated and ore moving from Broken Hill the 
new site, the firm sees initial production 1960 and 47,000 tons metal 
annually when the project completed 1962-63. 

Quebec Legislative Assembly authorized leasing 119 miles land 
the west shore Ungava Bay Oceanic Iron Ore Ltd. (Rio Tinto) and leasing 
136 miles the same area Atlantic Iron Ores Ltd. (Cyrus Eaton). 
Oceanic reportedly plans expenditure more than $50-million its iron ore 
development. 
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U.S. Copper Producers’ Price Down 2c; 
Aluminum Weaker—Lead Sales Low 


February expected the same 
rate January, when the revised 
Federal Reserve Production index showed 
drop one point 146% the 
1947-49 average. 

Some analysts suggest there “hesi- 
tancy” the economy. Many had ex- 
pected decided lift auto, appliance 
and housing over last year but far 
little has appeared. But almost one 
expects recession the 1954 magni- 
tude. 


Nonferrous metal prices dropped again 
February. The index 206.66% 
the 1924-26 average; January was 
215.68. The drop resulted mainly from 
the decline the average price cop- 
per 32.576c from 35.526c January. 
Tin prices also dropped little. The 
copper price will lower March. 


Producer copper prices were cut from 
34c delivered 32c. Phelps Dodge 
led effective Feb. and Kennecott 
followed for the same day. International 
Nickel reduced 30.75c for the same 
day its Canadian consumers—this 
about 32c currency. Anaconda 
dropped the new price Feb. 19. The 
Rhodesian Selection Trust companies 
dropped £240 per long ton Tuesday, 
Feb. 19—this about 30c 


Custom smelter and dealer price cuts 
usual preceded those the producers. 
the first week February custom 
smelter copper sold 33c; dealers were 
offering this price late January. 
the second week February dealers had 
sold 31.75c and smelter metal was 
available 32c. smelter sold for 
delivery the nearest railhead the 
Denver mint 31.6c the second week. 
Katanga dropped about 
New York early the month; the 
middle the month was and 
the last week the month nearly 
sales Europe, after deduction 
freight and insurance get New York 
f.a.s. price, were under 

Brass prices were dropped. Custom 
smelter No. copper scrap buying price 
recovered about 

London prompt copper bid, began 
the month per long ton, drop- 
ped and then recovered £250 
Feb. 14. This has been the pattern 
the London Metal Exchange since cop- 
per prices began falling March 1956 
—it falls and then least partly re- 
covers, then falls again. Feb. 
had reached low for the month 
March was £243. The LME 
February average for prompt was £245.- 
556—January was £20 higher. 


The decline copper prices attributed 


surplus copper resulting from 
the lower level use fabricators 
relative year ago and high pro- 
duction copper. Industry has antici- 
pated further increases copper pro- 
duction but some analysts say the cut- 
backs announced last fall the 
Phelps Dodge and Anaconda and the 
reductions expected Braden Chile 
about 4,000 per month (due the 
seasonal water shortage) may offset the 
increases from other producers. 

Feeling copper markets little 
less pessimistic. This largely stems from 
the view output will cut. Others feel 
the price decline can very little 
further. Early the month some pessi- 
mistic news came from the Prime 
Minister Macmillan said the British 
economy could not support heavy de- 
fense expenditures and planned cut 
them. Also, the balance pay- 
ments statement for December showed 
heavy drain the country’s financial 
reserves. Its out-payments were much 
greater than its receipts. need re- 
duce the price materials buys rela- 
tive the price its exports was sug- 
gested. Also, the quantity its imports 
relative its exports needs re- 
duced. 

fabricator statistics short tons: 


1956 1957 
Dec. Jan. 
Fabricator activity 
104,243 114,009 
Unfilled orders. ......... 183 ,834 178,326 
Fabricators’ refined copper 

On order...... 117,601 107,231 


Chilean copper ore and concentrates 
which had been going Germany and 
some extent the from smaller 
mines will held Chile. Most be- 
lieve this decision result the 
lower prices though higher freight rates 
were suggested. Chile does not have 
smelter capacity, most think, that can 
handle them. The notion that these can 
held for future price increases not 
regarded seriously many observers. 


Aluminum markets have not strengthen- 
ed. The Government reported 
taking for the first quarter this year 
25,000 tons from Kaiser and 15,000 from 
Reynolds. Last year the Government in- 
dicated would take aluminum the 
first half 1957 order that industry 
could get enough. Aluminum firms have 
contracts under which the Government 
obligated take certain amount 
the companies are unable sell 
industry. Most these end this year 
1958. 

Primary aluminum made 
firms was purchased dealers this 
month 23c; this metal sold 
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fabricators from their inventories. 
some cases deals were arranged 
which the fabricators got scrap. Prob- 
ably the dealers sold the primary metal 
abroad about 

Major extruders, led Revere, an- 
nounced drop about extrusion 
prices. The three major primary pro- 
ducers announced about cuts 
extrusion For many weeks lower 
prices for fabricated aluminum products 
were common knowledge. 

The announcement “sales” pri- 
mary aluminum the Government was 
surprise some because the an- 
nouncement considerable reductions 
output owing the water shortages 
lead them believe production would 
not excess industry needs. 
Lead sales February were low. Ship- 
ments were probably low though the 
rather high January sales figure may 
mean February shipments were well 
above sales. The British Board Trade 
announced late January would sell 
about 30,000 long tons lead from its 
stockpile from March through Decem- 
ber 1957. 

American Bureau Metal Statistics 
data for January show shipments lead 
the Government about 8,131 tons, 
from December but still under the 
November figure. The Government asked 
for tenders last week and will offered 
much. Few expect will take more than 
the past. London lead prices dropped 
about during the month and averaged 
about under January. 


Zinc sales February were low—this 
might show the shipment figures 
for March though related also the 
February shipments. January sales were 
fairly good. The Government asked for 
tenders last week. American Zinc Insti- 
tute data for January showed stocks 
about 10,000 tons, unfilled orders 
about 8,000 tons and Government ship- 
ments down about 3,000 tons. Mining 
firms indicate disappointment over fail- 
ure the Interior Department an- 
nounce long term minerals program. 
London zinc dropped from 
prompt bid Feb. Feb. 28. 


Government mineral purchasing 
uncertain. The has definitely 
turned down the request the Ad- 
ministration for $30-million with which 
purchase tungsten, acid grade fluor- 
spar, asbestos, and columbium-tantalum 
through June 30, 1957. does not look 
too favorable for the $40-million for 
the following fiscal year The 
Senate passed the $30-million. House 
opponents claimed was putting money 
down the drain when there was sur- 
plus Government stocks relative 
defense needs. Proponents the Ad- 
ministration say would foolish 
permit industry developed here 
the Government with heavy payments 
over period years founder now. 
The bill should have reached Senate- 
House conference the time this 
print. Compromises, especially con- 
nection with tungsten, are expected. 


MARKETS (Continued) 


Average Prices February (E&MJ Quotations) 


Copper: 
Electrolytic, domestic refinery 32.576 
Electrolytic, export refinery 30.553 
Lead: 
Common, New York 16.000 
Common, St. Louis 15.800 
Silver and sterling exchange: 
Silver, New York, per oz. 91.375 
Silver, London, pence per oz. 79.888 


Sterling Exchange, “Checks” 

Prime Western, East St. Louis 

Prime, Western, delivered (g) 
Tin: 

New York Straits 


279.806 


13.500 
14,000 


100.506 


Gold, per oz. price $35.000 
Quicksilver, per flask $255.000 
Antimony, bulk, Laredo 33.000 
Antimony, cases, Laredo 33,500 


Platinum, refined, per oz. $98.000 


Major Metals 
DAILY AND AVERAGE PRICES 


Electrolytic Copper ———Lead————. 
Feb. (a) Do- (b) Ex New St. i) De 
1957 meatic port York Louis livered 


33 600 41.150 16.000 
No Market 31.150 16.000 
33.575 31 900 16.000 800 14 
33.550 31.175 16.000 800 14 


6 33.600 31.225 16.000 15.800 14 


800 14 


33.525 30 625 16.000 800 14 
33.525 .950 16.000 800 14 
No Market 30.950 16.000 800 14 
11 $3. 400 41.175 16.000 800 14 
12 Holiday 31.325 - 
13 33.425 30 625 16.000 


1 
14 43.225 40.725 16.000 
15 33 550 4) 825 16.000 1 
16 No Market 30.825 16.000 1 
18 31.600 0.475 16.000 1 
19 31.575 0.450 16.000 1 
20 31.400 30.175 16.000 1 
21 31.475 29.575 16.000 1 
22 Holiday 29.700 


800 14 
800 
800 14 


23 No Market 29 700 16.000 15.800 14 
25 31.375 29.725 16.000 15.800 14 
260 «31.275 29.475 16.000 15.800 14 
27 31.325 29.650 16.000 15.800 14 
28 31.375 29.725 16.000 15.800 14 


5.800 14.000 
5.800 14.000 
5.800 14.000 
5.800 14.000 
5 800 14.000 
5 000 
5 000 
5 000 


000 
000 
000 
000 


Cadmium (a) 170.000 
Cadmium (b) 170.000 
Cadmium (c) 170.000 
Aluminum, 99% plus ingot 27.100 
Magnesium, ingot 35.250 
Nickel (f) 74.000 


Domestic quotations, unless otherwise stated, are in 
cents per pound. Sterling exchange conus 
Quichstiver, per flask of 76 ib 

is) everage based on the producers’ 
quotations 

(b) Cadmium average based on the average of the 
vroducers’ and pleters’ quotation. 

(ec) Cadmium sverage based on platers’ quotation. 

(d) Domestic, 5 tons or more but less than ecarload 
lots, packed in case f.0.b. New York. 

(e) Tin content 

(f) Contract price, f.0.b. Port Colborne, U.8. duty 
included. Other regular sellers 78%¢ to $1.25. 

(g) Delivered where freight exceeds 0.5c. 


Gold Market 


Gold trading declined 36% Febru- 
ary. Bar gold prices remained below 
$35.00 per leading European trans- 
centers; coin prices dropped slightly. 


AVERAGES FOR MONTH 


Feb. 32.576 30.553 16.000 15.809 14.000 


AVERAGES FOR WEEK 


6 43.980 31.521 16 000 15.800 14.000 
13 43.469 40.942 16 000 15.800 14.000 
20 $2,270 40.579 16.000 15. 800 14.000 
27 31.363 29 638 16 000 15.800 14.000 


CALENDAR WEEK AVERAGES 


2 35.105 32.317 16.000 15.800 14.000 
9 33.555 41.158 16.000 15.800 14.000 
16 $3. 400 40.917 16.000 15.800 14.000 
28 «631.513 30.013 16.000 15.800 14.000 


THE above quotations for major non-ferrous 
metals are our appraisal of the important United 
States markets, based on sales reported by pro- 
ducers and agencies. They are reduced to the 
basis of cash, New York or St. Louis. All 
prices, except gold and silver, are in cents per 
pound. 

(a) Net prices at refineries on Atlantic sea- 
board. To arrive at the delivered New England 
basis add 0.400c per pound, the average differ- 
ential for delivery charges. 

(b) Our export quotations for copper reflects 
prices obtaining in the open market and is based 
on sales in the foreign market reduced to the 
f.o.b. refinery equivalent, Atlantic seaboard, On 
f.a.s. transactions we deduct 0.125¢ for lighter- 
age, etc., to arrive at the f.o.b. refinery quotation. 

Copper, lead and zinc quotations are based 
on sales for both prompt and future deliveries; 


tin_ quotations are for prompt delivery only. 

Quotations for copper are for the ordinary 
forms of wirebars and ingots; cathodes are 
sold at a discount of 0.125¢ to 0.15¢ per pound. 
Quotations for zinc are based on Prime West- 
ern brands. Zine in New York commands a pre- 
mium over the St. Louis basis equal to the 
freight differential. Contract prices for High 
Grade zinc delivered in “ East, Middle West, 
and West effective Jan. 1, 1951, commanded a 
premium 1.35¢ per pound over the 
market for Prime High Grade 
1.75¢ effective Dec. 

(f) Prime delivered where freight 
from E. St. Louis exceeds one-half cent. 

Quotations for lead are based domestic 
common Corroding lead commands pre- 
mium of 10 pounds. 

(c) The daily silver quotation reported 


Central and South American markets 
were quiet. Transactions 
London and Paris. Egypt showed con- 
tinued demand for Sovereigns. Tangiers 
trading was active. Asiatic markets were 
brisk due monetary and political diffi- 
culties, Djakarta, Karachi and Bom- 
bay prices hit new peaks. Pick’s World 
Currency Report quotes “free gold” 
per fine follows: 


BARS 
COINS (12.5 kg) 
Jan. Feb. Jan. Feb. 
NEW YORK, 

$35.08 $35.08 
MANILA. . $43.90 $43.80 36.20 36.20 
HONG KONG.. 42.75 41.85 38.70 38.10 
BOMBAY...... 55.00 58.00 56.60 57.50 
TANGIER..... 42.40 42.50 34.90 34.88 
BEYROUTH 45.05 45.20 35.07 35.04 
46.05 46.25 35.85 36.20 
BUENOS 

AIRES....... 39.50 39.25 35.65 35.40 


Note: Prices are quoted at the free or black 
market value of the U. S. dollar in the local 
markets. 


Silver, Gold and Sterling 
DAILY AND AVERAGE PRICES 


——Zine———— Aluminum Straits Silver ——— Sterling ———Gold 
Fast Primary Pig Tin Feb. (c) New Exchange (d) United 
St. Louis 99% New York 1957 York London “Checks” London States 
13.500 25.000 102.750 1 91.375 * 80.000d. 279 8437 249s. 5e. $35.00 
13.500 25.000 102.750 2 (> @ (e) (+) (e) 35.00 
13.500 25.000 102.000 4 91.375 80.000d. 279.8750 249s. 2%d. 35.00 
13.500 25.000 102,000 5 91.375 80 000d. 279.9375 249s, 4d. 35.00 
13.500 25.000 102.250 6 91.375 * 79.750d. 279.8125 249s. 344d. 35.00 
13.500 25.000 102.250 7 91.375 79 .750d 279.7812 249%. 54d. 35.00 
13.500 25.000 102.250 8 91.375 79 750d. 279.7812 249s. 54d. 35.00 
25.000 102.250 (e) (e) (e) 35.00 
13.500 25.000 101.375 11 91.375 79. 750d. 279.7812 249s. 6d. 35.00 
Holiday —————— 12 Holiday 79.750d. Holiday 249s. 6d. 35.00 
13.500 25.000 100 625 13 91.375 79 .750d 279.8125 249s. 6d. 35.00 
13.500 25.000 100.375 14 91.375 79 .750d 279.7937 249s. 5% d. 35.00 
13.500 25.000 100.000 18 91.375 79.750d 279.7937 249s. 4%d. 35.00 
13.500 25.000 100.000 16 (e) (e) (e) (e) 35.00 
13.500 25.000 100.000 18 91.375 79.750d 279.7500 249s. 3%d. 35.00 
13.500 25.000 99.750 19 91.375 80.000d 279.7968 249s. 444d. 35.00 
13.500 25.000 99 20 91.375 80 000d 279.8125 249s. 35.00 
Holiday a 22 Holiday 80.000d. Holiday 249s. 2d. 35.00 
13.500 25.000 99.250 23 (e) (e) e (e) 35.00 
13.500 25.000 98.125 25 91.375 80 000d. 279 8312 249s. 35.00 
13.500 25.000 98 .250 26 91.375 80 000d. 279.8125 249s. 3d. 35.00 
13.500 25.000 98.125 27 «=91.375 80.000d, 279.7812 2498. 344d. 35.00 
13.500 25.000 98.250 28 91.375 80.000d. 279.7375 2498. 44d. 35.00 
AVERAGES FOR MONTH 
13.500 25.000 100 506 Feb, 91.375 79 . 888d. 279 .806 35.00 
AVERAGES FOR WEEK 
Feb. 
13.500 25.000 102.458 6 91.375 279 844 35.00 
13.500 25.000 101.750 13 91.375 _ 279.789 35.00 
13.500 25.000 99 896 20 91.375 _ 279.789 _ 35.00 
13.500 25.000 98 .600 27 91.375 _- 279 .802 _ 35.00 
( ‘ Calendar Week Averages: New York Silver: Feb. 2nd, 91.375; 

9th, 91.375; 16th, 91.375; 23rd, 91.375. 

13.500 


Handy & Harman, in cents and fractions of 
cent per troy ounce, is the price paid by Handy 
& Harman in settlement for silver contained in 
unrefined silver-bearing materials submitted to 
them for refining. It is determined on the basis 
of offers of bar silver .999 fine as made to 
Handy & Harman for nearby delivery at New 
York by regular suppliers in quantities sufficient 
meet daily and usuall 
one quarter ome low the price at which suc 
offers are made. 

The Treasury’s purchase price of newly mined 
domestic silver is 90.5 per troy ounce 1000 fine 
effective July 1, 1946. London silver in pence 
per troy ounce, basis .999 fine. 

(a) .S. Treasury's gold price. Actual pay- 
ment by the United States Treasury for go 
is at 99.75 A. cent of the price quoted by the 
Treasury, ich equal $34,9125. 
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London Metal Exchange Quotations 


COPPER 
_ Cash » Current Month 3 Mo. 

Feb. Bid Aske Bid Asked Bi Asked Bid Asked 

250 2494 250 114% 114} 1134 

5 248 2484 247% 248 113 113% 112% 112% 

11 245 245% 244 244% 112% 112% 112 112% 
245% 244 244% 1123 113 
250 251 248 248% 114 113 
15 245% 246 243% 244 113 1134 112% 112% 
18 245 2414 242 113 1134 112% 112} 
19 242 2423 2404 241 113 1134 112% 11214 
244 242 242% 113% 113% 
22 2424 243 240% 241 1135 1134 112 112% 
25 240% 241 239 239% 1125 1124 111% 
26 242 240% 241 112% 1123 11154 


ZINC———-— —~ — 
Current Month Mo. Cash Mo. 
Bid Asked Bid Asked Bid Asked Bid Asked 
103 103% 994 994 7194 795 769 
102 984 791 767 
779 780 762 763 
100% 100% 97% 768 755 756 
760 761 746 747 
766 768 749 750 
100 771 772 752 753 
774 775 749 750 
97% 98 95% 96 767 768 745 746 
96% 767 748 749 
97% 757 758 743 744 
754 755 740 741 
756 757 742 743 
96% 94% 756 758 743 744 
96% 97% 95% 95% 757 759 744 745 
£99 444 £96. 850 £770 613 £752.475 


Prices are for the officiel a.m. session in pounds sterling per ton of 2240 Ib. Copper basis wire bars, lead 99.97%, zinc 9844 and tin min. 99 78%. 


Miscellaneous Metals, Ores, Minerals 


Quotations cover wholesale lots, prompt shipments f.o.b. New York unless 
otherwise stated, tons of 2,000 Ib unless otherwise noted, St—short ton, k— 


long ton. 


MISCELLANEOUS METALS 
Feb. 28, 1957 


Aluminum ingot, 99 plus % Ib... 
Antimony. spot. Ib. less than carload, in cases 

bulk. carload lots, Laredo 
Cadmium, commercial sticks. delivered, » 
Calcium Ib. ton lote 98%. cast....... 
Chromium, 97%, grade, th. contract del 


Cobalt, 97 to 99%, per ib. eff. Dec. 1, 1957............ 
Germanium, per gram, 10,000 gram lots.............. 
Nickel, cathodes, ib. f.0.b. Port Colborne (a).......... 
Magnesium, 99.8%. carloads, |b. producer's plants, Vel- 
Platinum (wholesale lots) troy oz................0005- $96 
Selenium, 99 plus %, Ib. (Feb. 1) (c)......... F 
Silicon minimum 97%, carloads, ib.............. 4 


Titanium, 99 3 plus grade A-1. max. 3% iron, tb 
(a) Eff. Dec. 6, 1956 Incl. U. S. duty. 
(c) Jan 1, 'S7 the $15.50 will drop to $12; the “producer” 

will be discontinued. 


METALLIC ORES 


Beryllium Ore, weperet, 10% Bed, 4 short ton unit.. 


Chrome Ore pet ton 


(b) Effective Dec. 
price, now $13.50, 


$36.00 @ $37.00 


no ratio..... $29 @ $29% 
Cry 3 to 1 ratio $55 @ 
Iron Lake Superior, Lower Lake ports, long ton: 


Lead (Galena), 80%, 


oplin, Mo., ton 
Manganese Ore— Per 


= ton unit of Mn basis 48% manganese, nearby posi- 


$201 32 


tions, subject to premiums and penalties, c.i.f. U. S. ports. import duty 
extra, ee duty included, $1.64 @ $1.69; both duties excluded, $1.505 @ 


$1.555. Long-term contract nominal. 

Molybdenum Ore, 90%, per ib of Mo f.0.b. mines...... 
Tungsten Ore, per unit of WOn: 

Foreign 60%, c.i.f. U. S. ports, duty extra..... 
U. S. mined concentrate, per stu, f.0.b. mill (GSA 
Vanadium Ore. per Ib of contained V:0y f.0.b. mines.. 
Zinc Ore Prime, 60% concentrate, Joplin, Mo., per ton 
(a) Nominal 
(e) Eff. 1957 shipping season. 


METALLIC COMPOUNDS 


Arsenous Oxide (arsenic trioxide) Ib, in bbl carload lots 
delivered... 

Cobalt Oxide, 12%% to 13%%. ‘per ib. eff. Dec. 1, 

Copper Sulphate, 100 Ib. eff. Oct. 25, 

Germanium Oxide, gram...... 

Molybdic triozide, technical, per lb of Mo........ 


$1.18 
$1.35 
$21.75 


$1.52 


$1.30 
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$1.23 
$1.40 
$22.75 
$55 


$44.00 


ALLOYS 
Ferrochrome 65 to 70%, per Ib of Cr. (4-9% C).. 27M%e 
Ferromanganese, 74 to 76%. per tb., shina. pt.. Hie 
Ferromolybdenum, 58 to 64%, % Mo. |b of Mo containéd.. $1.68 @ 4 
Ferrosilicon. 50% per tb of Si f.o.b. shipping pout 13.90¢ 
Ferrotungsten, 72 to 82%, lb of W contained... .. $2.95 
per long ton, 21% grade eff. Jan. 
NON-METALLIC MINERALS 
Asbestos, f.0.b. Canada (Quebec) mines (U.S. funds) ton: 
Spinning $350 $650 
Asbestos. f.0 b.. Vancouver, B. C. (U. S. funds): 
Shingle fiber, effective Jan. 1.........- $210 @ $310 
Asbestos, Vermont, f.0.b. Hode 
Spinning fibers. $355 @ 
Shingle stock. $172 @ $190 
Barytes f.0.b. cars: 
Missourt, 94% BaSO, ner short ton. $16 
Crude oil well grade, min. 4.3% ap gravity, at (a). $11.50 
Imported, c.i.f. Gulf Ports, $16 @ $18 
Bauxite. long ton. f.0.b. point of shipment: 
Domestic crude, 50 to 52% (not dried) b (a)85.00 @ $5 
Domestic, abrasive, 80 to 84%, ae (a)$i8.00 @ $18.50 
Imported metallurgical, per It, fob Br. Guiana, eo. on 
$7.14 
Feldspar. bulk: ton: 
Potash or soda feldspar, 200 mesh, ceramic grade.... $18.50 @ $22.25 
Glass feldspar. white, 20 mesh... $1175 @ $12.50 
Fluorepar, f.0.b. mines, bulk, 724% effective, $37 @ $41 
Acid 97% concentrate, bulk, ton: contract.........- 
Fuller's earth, f.0.b. Georgia or Florida, $7.00 @ $14 00 
Magnesite, per ton dead-burned bulk, f.0.b. Washington $40 00 


Mica—Domestic, f.0.b. mines. Punch 7¢ to 12¢ per Ib according to size and 
quality, Sheet clear, 14% « 2-inch, 70¢ to $1.10; 2 « 2-inch, $1.10 to $1.60; 
2 « inch, $1.60 @ $2.10; 3 « S-inch, $1.40 @ $2.30; 3 « 4-inch. $2.00 @ 
$2.60; 3 « S-inch, $2.60 @ $3.00; 4 x 6-inch, $2.75 @ $4.00; 6 « 8-inch, $4.00 
@ $4.00. Wet ground, very fine, $140 @ $155 per ton. Bulk sales, dry 
round: $32.50 @ $70.00 per ton. Scrap $25 and up. 
cher, Georgia, ton, in sacks........ 


Pyrites, Spanish, per long ton unit of S. ¢.Lf. Atlantic ports 


Not quoted 


Sulphur, per it f.0.b. U. S. mines: bright............ $26 50 
$25.50 
Tale, f.0.b. works, ton: 
Vermont. extra white............ $12.50 
Tripoli, Missouri, ton: 
40. mesh, cream colored. . $50.00 
(a) Nominal. (b) Corrected. 
IRON AND STEEL 
Pig Iron, gross ton, basic, Valley Furnaces.... ....... $62 50 
Steel f.0.b. Pittsburgh, billets, net ton............... $74 00 
Structural shapes, Ala. etc., 100 $5.00 


. 
36 .59¢ 
33 00¢ 
$2.25 
$2 05 
$2.00 
$2.25 
$1.345 
$2.15 
@ $24 0 
$101 
$257 
$12 
20%¢ 
$3.50 
hallilum i100 ih or mare ih 
(b)$2.75 
$13.90 
$1.33 
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SCALE MILES 


THE COPPERBELT 


NORTHERN RHODESIA 


BELGIAN 
CONGO 


LUANSHYA 


FROM BANCROFT Luanshya, six copper mines and two with great potential 
promise strong future copper production for Northern Rhodesia’s historic camp. 


Copperbelt Plans New Project 


story area which produces 
500,000 tons copper per year, and 
with reserves more than 700-million 
tons ore capable yielding 18-million 
tons copper was presented the New 
York Section, AIME’s February meeting 
Sir Ronald Prain, chairman and presi- 
dent Rhodesian Selection Trust, Ltd. 

“Within the Copperbelt,” Sir Ronald 
said, “exists today the third largest cop- 
per producing industry the world, 
(which) 1955 accounted for 63% 
the exports the Rhodesian Federation 
and 94% Northern ex- 
ports,” 

The RST chairman told record audi- 
ence the history the Copperbelt and 
gave the history the area; mineralogi- 
cally, geographically and sociologically. 
discussed the six producing mines 
the area and also told two unde- 
veloped properties now 
Chambishi and Baluba, “Last year,” Sir 
Ronald said, “it was announced that, sub- 
ject the necessary finance being found, 
was intended open Chambishi 
mine soon possible. The mine has 
published ore reserves 35-million tons 


come into production about 1960 
(with annual rate about 20,000 tons 
Cu). Baluba has published ore reserves 
70-million tons mixed copper-cobalt 
ore running 2.68% and 0.18% Co.” 

Leading with the first Copperbelt 
discoveries Kansanshi 1899 and 
Roan Antelope 1902, Sir Ronald dis- 
cussed the major copper mines individ- 
ually, commenting also the transpor- 
tation, fiscal and health problems which 
delayed their development until the 

Roan Antelope (discovered 1902) 
began production 1931 the site near 
the town Luanshya (see map). Roan 
“the largest underground copper mine 
6-million tons ore per year. Orebody has 
peculiar shape, with 10-mile strike 
the surface. Twenty-four shafts serve the 
mine and its 1,000 miles underground 
workings. Ore crushed, floated and 
smelted produce blister for shipping. 
Actual copper production runs 95,000 
100,000 tons per year. 


Nkana and Mindola (1910) are oper- 
ated Kitwe Rhokana Corp. The two 
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mines are worked jointly and produce 
some 95,000 tons copper annually. Pro- 
duction began 1931. When current 
extensions the present smelter are 
completed this fall, the facility will rank 
“second largest the world.” Some 
the Nkana plants treat ores from other 
mines. 


(1923) now has capacity 
112,000 tons copper per year from its 
production start 1933. announced 
50% expansion will bring output 
about 168,000 tons annually: ore reserves 
are “large” and mining carried out 
large scale. Sir Ronald said, “It also 
the wettest mine the Copperbelt; 
fact, one the wettest the world, the 
amount water which pumped out 
daily being about ten times the amount 
copper ore.” 


Nehanga (1923) came into production 
Chingola 1939 with the highest 
grade ore. While tonnage below 
some its neighbors, copper output, 
based that high grade, leads the Cop- 
perbelt 123,000 tons per year. Re- 
serves are “huge” and the operators, 
Consolidated Copper Mines 
Ltd., plan open pit operation the 
near future “which will even out grade 
variations the various parts the 
mine.” 


Chibuluma was brought into produc- 
small but high-grade Cu-Co mine, pro- 
ducing about 20,000 tons copper an- 
nually. Cobalt concentrate will 
smelted plant now being construct- 


Bancroft mine, which began produc- 
tion January this year, has sched- 
uled annual copper production 96,000 
tons for 1959. Initial production 
about 48,000 tons. 

Grade ore the six producing 
mines, according Sir Ronald, ranges 
from 2.64% with over all 
average about 3.59% sulphide copper. 
The RST official emphasized “that this 
the block grade and that waste dilution 
will result, course, somewhat 
lower milling grade.” 

Power, one the big blocks major 
expansion the Copperbelt because 
its scarcity, “at last” sufficient. Sources 
are the Wankie colliery; Marinel hy- 
droelectric station the Lualaba; and 
the Kariba Gorge scheme the Zam- 
besi. The latter project (which may cost 
construction and when completed will 
major part 800-mile power net- 
work. 

Refining copper the hands 
three refineries; belonging Mufulira 
Co., Rhodesia Copper Refineries Ltd. 
and Ndola Copper Refineries Ltd. 

discussion the Copperbelt’s 
competitive position among copper pro- 
ducers, Sir Ronald noted that “costs 
Rhodesia are undoubtedly increasing all 
the time,” due mining greater depths 
and distance from the shaft, lowering 
grade, inflation and the rising standard 
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living for Africans, the latter being 
condition “to which the industry can 
point with pride and which indeed one 
its main civilizing achievements.” One 
hopeful point, pointing toward strong 
competitive position “is that the total 
cost production the Rhodesian mines 
there large element variable cost, 
represented principally the royalties 
payable. These are based the 
price copper, and therefore the price 
copper were fall drastically, this 
element would also fall drastically.” 


Mining Calendar 


Nuclear Congress, NICB, AIChE and 
other societies. Philadelphia Conven- 
tion Hall. March 11-15 

Tenth Western Metal Congress, Ambas- 
sador Hotel, Los Angeles, Calif. March 
25-29 

Pacific Southwest Mineral Industrial Con- 
ference, AIME, Reno. April 5-6 

Third Annual Symposium, Grand Junc- 
tion, Geological Society. Grand Junc- 
tion, Colo. April 5-6 

Pacific Northwest regional conference, 
AIME. Multnomah Hotel, Portland, 
Ore., April 11-13 

Second Annual Symposium Rock 
Mechanics, Colorado School Mines 
Department Mining Engineering. 
Golden ,Colo. April 21-24 

Eighth Annual Symposium Spectros- 
copy, American Association Spec- 
trographers, Hotel Salle, Chicago, 
Ill. April 29-May 

Institute Lake Superior Geology, 
Michigan State University. East Lan- 
sing, Mich. May 6-8 

Uranium Institute America annual 
meeting and mill symposium. Denver, 
Colo. May 17-18 

33rd Annual Conference, Lake Superior 
Mines Safety Council. Duluth, Minn. 
May 23-24 

Spring Meeting, Central Appalachian Sec- 
tion, AIME. Maple Shade Inn, Pulaski, 
Va. May 24-25 

Second Reactive Metals Conference, 
Southern California section AIME, Los 
Angeles, Calif. May 28-29 

Idaho Mining Assn. Sun Valley, Idaho. 
July 15-16 


French Plan Expanded 
Sahara Mines Output 


MINING THE SAHARA will stepped-up 
considerably, according announcements 
from the French government’s Planning 
Office. 1960, Akjoujt scheduled 
producing between 15,000 and 20,000 
tons copper annually, and near 
million tons iron ore. The iron ore 
goal for Fort Gouraud Mines 4,000,- 
000 tons the same date. 

Other French expansion plans Africa 
touch aluminum: 45,000 tons year are 
due from plants the Cameroons 
result the expansion the Edea Dam. 
Aluminum production Guinea and the 
Middle Congo should reach total 
300,000 tons annually. 
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The Government’s domestic minerals purchase program 
the air. Interior Department, charged with continuing selective pur- 
chases certain minerals until comes with long-range industry 
support policy, has used the Congress voted last year. 


Under the stopgap purchase program authorized Congress last 
summer, Interior needs $70-million carry through 1958. The 
Administration asked for $30-million this its “urgent deficiency” 


appropriations requests last month, the remaining $40-million the 
fiscal 1958 appropriations. 


Both requests hit serious snags Capitol Hill. The House Appro- 
priations Committee knocked out the entire $70-million. this issue 
went press, Senate had restored the $30-million needed for the 
rest this year, and fighting overcome the House opposition 
continuing the program. 


The Senate-House split, which incidentally shows where mining 
industries’ pleas have been most effective, has injected once again the 
old issue defense needs into the question what—if anything— 
the Government should help domestic mining peacetime. 


House has answered twice, cutting both money requests: nothing, 
when defense stockpiles are filled. The House hearings quoted defense 
mobilization chief Arthur Flemming and Interior Assistant Secre- 
tary Felix Wormser opposing continued Government buying 
defense grounds. 


What mining interests are trying show through their Senators 
that they need economic incentives stay business against foreign 
competition. was the basis this argument, fact, that Congress 
okayed the transfer the stopgap purchase program from ODM, 
charge defense procurement policy, Interior, charge peace- 
time internal industry affairs. The long-range program (see 116) 
supposed provide something more than temporary solution the 
problem. 


But since the House brought the question defense needs again, 
Senate Interior Committee chairman James Murray (D-Mont.) try- 
ing make “defense” case for continuing the stopgap purchase 
program. called Flemming and Interior officials state publicly 
that maintaining healthy domestic mining industries is—in the broad 
sense—essential national defense. 


The White House, ODM and Interior back the stopgap buying. They 
also are record favoring long-range peacetime program help 
domestic mines. the other hand, they are equally record 
opposing the rationalization peacetime subsidies the grounds 
emergency defense needs. 


Whether not Interior gets the rest its keep the 
temporary purchases going depends whether not Murray and 
other mining state Senators can convince the budget-minded House 
that the money needed keep domestic mines open the interest 
long-range defense needs their broadest definition. 


| 
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Behind the 


For the real thinkers the crowd, we've got 
humdinger problem. you work this one out 
minutes, you’ve got license look down your 
nose all simple minded citizens until next St. 
Swithin’s Day. 

seems that some hakim other Outer 
Mesopotamia customarily received hundred bags 
gold each year from his loyal subjects. Each bag con- 
tained hundred coins with each coin weighing one 

Well this particular year the bags had come 
schedule and the Royal Hakim was just preparing 
have the coins spread out manner suitable for 
running through barefoot, when the Grand Vizier sprint- 
up. 

Grand “Hold it, sire. There’s been foul-up 
the foundry.” 

Royal “What cooks?” 

GV: “One the bags ain’t kosher.” 

RH: been dippin’ the till?” 

“It’s not that, Chief. Each bag contains 100 coins. 
But the coins one bag are either 10% over- 
weight underweight. And dunno which bag.” 

RH: “Summon the executioner! Summon the weigh- 
master! Bring the dancing girls!” 

(Enter from left, All, with hautboys and flourish) 

No. Dancing (This kid really Phi Beta 
who took the job for kicks.) “Calm down, 
Charlie. -And bring your most sensitive scale.” 

RH: “I’m not gonna stand around while you weigh each 

No. DG: “No need, Big Man. make just one 
weighing, the scale, take one reading and spot 
the odd sack. And tell you it’s over 
under, too.” 

RH: “If you can swing this, kid, put you charge 

the New York office.” 

Well, sir, she did. And know how. And 
telling until next month, same page, same maga- 
zine. 


Our old beachcomber friend has been updating 
his thinking the zinc situation. while back was 
intemperately proclaiming that anybody who uncovered 
zinc deposit ought kick dirt over and walk 
rapidly away. “No use glutting the zinc market any 
more than is,” would say. 

Now, however, after due contemplation his 
favorite beach, he’s changed his plans for the zinc in- 
dustry. “Let’s assume,” now says, “that have 
ton ore deposit containing zinc. fast 
workout the abacus shows that got 100,000 
tons 200-million zinc. 

“When get ready sell this metal, the price 
could 16c per The difference $10- 
million. certainly behooves shoot for the higher 
price. might even spend little money it. 
Suppose gamble every pound zinc the 


search for new markets for zinc. This comes cool 
million bucks. Chances are couple smart people 
could carry through program that has doggone 
good chance coming with some new markets for 
product. Even the net result didn’t compare fa- 
vorably with wildest dreams, the developed mar- 
kets just absorbed enough zinc firm the market, 
would worth the investment. new markets could 
not developed million-dollar program (whose 
cost might shared other people with investments 
zinc deposits) have learned enough unload 
zinc deposit while the unloading good. 

“Now all have find 5-million tons 
zinc ore.” 


When comes controversy, March good 
month any and better than most. Working 
this principle, are endeavoring this issue pro- 
mote and provoke melees both grinding and metal- 
lurgical circles. 

Take the slag-fuming game, for instance. Metal- 
lurgists are already pretty well disagreed the whys 
and hows this curious but profitable business. Now 
along comes Columbia University’s Herbert Kellogg 
90) with some evidence accumulated last summer 
Trail which will shake thinking both sides 
the slag-fuming fence. 

Then there’s grinding. Gents this field have 
long been known for their ability launch profound 
discussions the drop screen analysis. Grinding 
men apparently thrive this sort thing, 
giving them head. Jack Myers leads 
discussion non-cataracting grinding, with Fred Bond 
and host others chiming with some penetrating 
observations. 

It’s just afterthought but perhaps should 
have used orange cover this St. Patrick issue. 


writing trend have been observing with 
considerable interest the verbalizing nouns. has 
possibilities enhancing communication, have 
been experimenting with it. The following account 
lunch time New York one our early attempts. 

“The office clock twelved, indicating that 
out and get lunched up. streeted down Broadway 
and restauranted the corner 44th St. After had 
martinied twice tabled and the waiter steaked 
and finally desserted and coffeed us. Upon restreeting 
taxied back the office. deovercoated and began 
rumoring and baseballing, chairing back and desking 
our feet. Before the clock had 5-minuted however, the 
boss reofficed and began sliderruling industriously.” 

Graphic isn’t it? Notice how the word “taxied” 
was shrewdly slipped show how easily could 
come accept this verbalizing nouns once got 
used it. Why don’t you try your next engineer- 
ing report? 
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PACKAGED POWER wheels less expensive set than stationary power plant and can move with the mining operation. 


Mobile Unit Supplies Shovel Power 


How POWER SHOVEL pose 
real problem when your mining 
operation sits location 
several miles from the nearest trans- 
mission line. One answer, and ex- 
pensive one, construction sta- 
tionary power unit with transformers, 
transmission lines, etc. 

Another answer was found the 
Anaconda Co. its Jackpile uranium 
mine, miles west Albuquerque 
the New Mexico desert. Anaconda 
using completely packaged, mobile, 
diesel-electric power plant power its 
digging operation. addition being 
less expensive set and maintain 
than stationary unit, the mobile 
power plant has the advantage being 
able move with the operation: the 
entire unit contained truck 
and trailer. 


Loading Equipment 

operations generally followed 18- 
million-ton stripping contract which 
Isbell Construction Co. Reno, Nev., 
expected complete late this year. 
that time Anaconda will take over 
all the stripping. Principal equip- 
ment the Isbell stripping operation 
included two Bucyrus-Erie 120-B elec- 
tric shovels with 6-yd Esco dippers. 
The biggest shovels which Anaconda 
using are Bucyrus-Erie 71-B diesel 
with 3-yd Esco dipper and P&H 
Model 1500 electric which carries 


dipper. The Anaconda machines are 
being worked mainly waste excava- 
tion since production substantial and 
steady and yardage big. 

The mobile power plant was orig- 
inally used for short time trial 
basis with the two Isbell Bucyrus-Erie 
shovels and was then put regular 
operation furnish power for the 
Anaconda P&H rig. 

Designated the 500-kw 
Mobile Highway Power Unit, the 
power plant was designed and built 
General Motors’ Electro-Motive Divi- 
sion. Heart the unit 8-cylinder 
2-cycle diesel engine, Model 
567C. summary the basic specifi- 
cations follows: 


Output capacity: 500 4160 
2400v, 3-phase 

Weight: 51,500 only 
with supplies 

Switchgear: simplified, arranged for 


cuit breaker 50,000 
kva 4160v interrupt- 
ing capacity 

60-cycle, 2400 4160v, 
3-phase, 625 kva, 720 
rpm 

electric—64v battery 
over-all length; 
10% in. over-all height; 
in. tractor fifth 
wheel height 


9.00/20 


generator: 


Engine starting: 
Dimensions: 


Tires: 
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Starting and stopping can re- 
motely controlled; and start full 
load within Full load 
fuel capacity minimum five 


Anaconda type SH-D 
Securityflex, conductor, 5,000v, 
AWG-2, 133 No. 23, portable 


power cable. Since the trailer housing 
the power plant highly mobile, 
only 1,000 cable being used 
between the set and 
the P&H shovel. 


Satisfactory Operation 


According Fitch, manager 
the Jackpile operation, the mobile 
power plant has performed very well 
work schedule. The only additional 
equipment used the unit suit 
weather conditions this area, are 
the air filters. The problem dust 
blowing due prevailing strong winds 
makes equipment upkeep little dif- 
ficult. 

The unit maintained under 
preventive maintenance program one 
day week. Malsbary steam cleaner 
used clean the filters and minor 
adjustments and repairs are made. 
There have been operating diffi- 
culties with the unit date. And 
paying for itself operational and 
set-up time saved compared with 
the conventional means powering 
rig. 
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THREE STORAGE BINS can take 35,000 tons finishe 


product, hold the seasonal demand agriculture. 


ORE FROM crushing and screening after 
being broken minus the shaft loading pocket below. 


TWO HEADFRAMES were skidded into place after shaft 
sinking, based the Kremer Bain method, ended early 1957. 


MURIATE POTASH loaded rail cars from reclaiming 
conveyor which draws from storage bins. (See picture below.) 


MINE PRODUCTION planned 4,800 tpd from the two- 
shaft operation. Ore crushed, scrubbed, deslimed, leached, 
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HANDSOME DESIGN the National Potash mill, located miles east Stearns Roger Manufacturing. 


Newest Carlsbad Producer Shipping Potash 


PRODUCTION BEGAN Na- 
tional Potash Co.’s new $19-million 
project Carlsbad, Product 
output capacity will 1,200 tpd, 
based 4,800 tpd ore from the prop- 
erty, which co-owned Freeport 
Sulphur Co. and Pittsburgh Consolida- 
tion Coal Co. and located Federal 
und State land east Carlsbad. 

muriate potash, guaranteed 60% 
sold coarse product (minus 
10, plus mesh) and dust-free 
standard product minus mesh 
the agricultural industry. 


thickened and crystallized before product goes storage bins 
Installation cost some $19-million; for the surface 


plant site, arid Lea County, 
dominated the mine’s two head- 
frames and three massive 35,000- 
ton dome-shaped storage bins, which 
are fed overhead conveyors. The 
dia structures are emptied 
conveyors 
which transport the product 
cars. Huge storage facility necessary 
because demand for National Potash’s 
product governed the seasonal 
nature agriculture. 

currently 
planned about 4,800 tpd. The ore 
horizon about 1,700 ft, deeper 
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than the other potash mines 
area, and gently undulating bed 
about thick. Ore, running 
20% equivalent, primarily 
mixture sylvite and halite 
The gangue mostly halite, 
rock salt, providing good support. 
Water, which often hazard 
potash operations, presents 
lem for 

Mining method will room and 
pillar: 18-ft pillars centers. 
Ore will mined continuous min- 
ers some faces and conventional 
equipment The continuous 


workings. About 275 employees will work the property 
when development complete. Most are residents Carlsbad 


NATIONAL POTASH CO. 


GRINDING 
SCREENING 


PULP SCRUB 


Reagents 


Middlings 


CLEANERS 


DEWATERING 
DRYERS 


STORAGE 
BINS 


miner Joy Model 1PM which will 
teed two shuttle cars Fairmount 
Machinery Co. design. Rights are now 
held National Mine Service Co. 
the latter. The shuttle cars are new 
design, powered single motor, 
and driven through gear box and 
system clutches. 

Second mining method involves use 
Joy universal cutter Model 
rotary drill, individually mount- 
self-propelled rubber-tired car- 
riages, which will deep 
holes. Forty per cent strength explo- 
sive will break the rock, followed 
loading via Model 14BU Joy loaders 
which the ore shuttle cars 
for the trip the main haulageway. 
Where necessary, 4-ft rock bolts, both 
wedge and expansion-type, are used 
spacing. 

early development and mining 
for the first mile so—haulage will 
Goodman Mfg. Co. rope-type 
conveyor, explore grade conditions. 
the Goodman installation, chain 
linked idlers are suspended between 
low-tensioned wire ropes. Rail 
haulage, carrying rotary dump, 
will used later haulage grades 
prove suitable. 

Electric power will delivered di- 
rectly underground ac, 
where movable transformers will step 


CONDITIONERS 


Carlsbad, 


BRINE 
STORAGE 


Slimes 


Brine 
Flotation 


tailings 


THICKENING 


THICKENER 


Fresh water 
DEWATERING 


down 4,160 and 480v. Ventila- 
tion will furnished two 100,000- 
cfm fans exhausting the No. shaft. 

Shaft development complete, with 
two shafts down; one 1,886 ft, the 
other 1,789. Permanent headframes 
were constructed near the shafts and 
were skidded into place. 

The 15-ft dia, concrete-lined circu- 
lar shafts were sunk concurrently using 
the highly mechanized and tightly en- 
gineered method developed 
Kremer Bain, consultant for St. Joseph 
Lead Co. System was first used for the 
Indian Creek shaft near Potosi, 
southeast Missouri June 1954, 


72). 
McKenzie Whittle were contrac- 
tors for National Potash’s 


(Other details the sink- 
ing Operation are given the 1956 
Guidebook issue, mid-June, 
98.) Shaft sinking was 3-shift, 
6-day basis. 


Friction-Drive Hoisting 


Shaft hoists are automatic, friction- 
drive Koepe-type, the second such in- 
stalled the Each hoist has four 
hoisting ropes and two tailropes. Two 
10-ton skips balance will hoist ore 
the No. shaft. the No. men 
and materials cage will counter- 
weighted. 


No. shaft contains 400-ton ore 
pocket and 200-ton waste salt pocket 
which may converted ore when 
full production underway. The pock- 
ets are divided unusual cribbing, 
made precast reinforced concrete 
beams. The beams, which are chevron- 
shaped, are stacked and mortared with 
neat cement. Ends are grouted 
hitches shaft Precast beams 
were made surface. 

Ore crushing minus takes 
place the shaft loading pocket prior 
hoisting and moving raw ore stor- 
age. the crushing 
plant the ore taken down mesh 
via screens and primary and secondary 
impact crushers. 

Because the mill was not opera- 
tion the time visit, and 
because output figures are avail- 
able, the following description pro- 
posed metallurgical will 
merely discuss the various unit opera- 
tions and flow product (see flow- 
sheet). 

The potash ore mined consists 
essentially sodium chloride, potas- 
sium chloride and clay. With the ex- 
ception clay the ore essentially 
water-soluble. Processing the ore 
is, therefore, based upon suspending 
the ore saturated brine. This re- 
sults virtually closed brine system 
which the brine balance very crit- 
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ical with respect plant recovery. 
That is, water additions the system 
dissolve new ore and must con- 
trolled equal the water brine 
losses from the system. turn, brine 
losses must held the minimum 
order secure maximum plant re- 
covery. 

brief, the process consists re- 
covering flotation concentrates from 
the ground, deslimed ore and recrystal- 
lizing potassium 
from the slimes “clay-containing 
Ore crushed liberate the 
potassium chloride and then suspended 
brine form slurry. Slurry 
deslimed remove clay and fine salts, 
potash floated from the deslimed 
ore, slimes and flotation tailings are 
washed recover their potash values, 
and brine subjected vacuum crys- 
tallization recover potassium chlor- 
ide. Clay fraction the ore washed 
counter-current decantation sys- 
tem minimize potash losses. Flota- 
tion and crystal products are dried to- 
gether, screened secure the desired 
particle size fractions, and stored for 
shipment. 


Ore Brine 


Upon entering the refinery, ore 
pulped saturated brine 
scrubbed. This constitutes agitating the 
pulp high per cent solids 
series tanks disperse the clay 
particles and free the ore particles 
from adhering clay. After this opera- 
tion completed, most the clay 
present extremely finely divided 
particles. Desliming primarily 
operation which the 
coarse particles ore are separated 
from the very fine particles. Most 
the clay, having been dispersed, goes 
with the fine fraction the ore. De- 
sliming National Potash conduct- 
cyclones, with the 
pulp being pumped 
into the body the 

Two-stage desliming used with 
the coarse ore underflow from the first 
being repulped and pumped through 
the second stage. The fine particles 
and brine overflow from the second 
stage recycled the first stage de- 
sliming. Overflow from the first stage 
desliming referred the slimes 
product and will discussed later. 
The underflow from the second stage 
referred deslimed ore. 

The deslimed ore, relatively free 
clay, ready for conditioning agi- 
tated tanks which the ore mixed 
with reagents. The first reagent added 
blinding agent prevent the clay 
from robbing the potassium chloride 
the more expensive flotation re- 
agents added later. second re- 
agent selectively films the potassium 


March 1957—Engineering and Mining 


chloride that will float subse- 
quent treatment. Since the ore-brine 
pulp passes through the tanks series, 
the ore contacted with each reagent 
the proper sequence. After the vari- 
ous reagents are mixed with the pulp, 
the conditioned ore goes rougher 
flotation, conducted two banks 
cells. Ore flow divided into two 
streams, each portion passing through 
cell bank. The major portion po- 
tassium chloride appears the froth 
from the rougher cells and the major 
portion the sodium chloride un- 
Flotation tailings treatment 
will discussed later. Conditioning 
this step flotation designed pri- 
marily secure maximum recovery 
the potassium chloride. Rougher 
cleaner cells: middlings are returned 
the rougher cells. The cleaner cell 
the final flotation concentrate, 
which consists high grade potassium 
chloride suspended saturated 
Brine separated from solids and re- 
turned the circuit via dewatering 
operation involving centrifugal separa- 
tors. Wet solids leaving the separator 
are conveyed concurrently 
rotary driers. The dried product then 
screened desired particle size ranges 
and transferred storage. 

Slime product referred consists 
great deal valuable brine, most 
the clay, and fine particles ore. 
Material must leached recover 
the valuable potassium chloride and 
the pulp thickened separate solids 
from brine. Overflow clear brine 
from the primary thickener goes the 
vacuum crystallization system. Under- 
flow consists the clay, fine particles 
sodium chloride and some fine par- 
ticles potassium chloride with the 
minimum amount brine. This prod- 
uct undergoes countercurrent decan- 
tation washing reclaim brine. 


Clay Washed 


Decantation consists four thick- 
eners which the clay progres- 
sively washed with more and more 
dilute brine and rethickened the 
maximum extent four times. Under- 
flow from the primary thickener 
mixed with the more dilute brine from 
the second thickener the decanta- 
tion system, with the resulting pulp 
entering the first thickener. The under- 
flow from the first thickener then 
mixed with the even more dilute brine 
from the third thickener before enter- 
ing the second, etc. this manner 
the clay washed four times with 
more and more dilute brine with thick- 
ening between each washing. the 
fourth final stage, water used 
for the washing. The underflow from 
the fourth stage thickener, consisting 
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clay relatively dilute brine, goes 
waste, 

Overflow from the 
stage somewhat unsaturated with 
respect potassium chloride and 
used dissolve the potassium chloride 
which escaped the flotation operation. 
Brine mixed with the flotation tail- 
ings series agitated tanks de- 
signed hold the pulp sufficient 
time allow solution the valuable 
potassium chloride left the flotation 
tailings. Another thickening operation 
follows the 
Overflow from the thickening opera- 
tion consisting most the brine 
recycled the slimes leach 
Underflow, consisting the bulk 
the sodium chloride tailings, goes 
filter, for final dewatering. Filter 
cake, even though contains solid 
potassium chloride, contains some val- 
uable brine. small amount water, 
therefore, used reclaim Tails 
cake from the filter are pulped with 
the underflow from the fourth coun- 
ter-current decantation thickener, and 
pumped waste. 


Two Leaching Steps 


Process, then, depends upon floating 
the major portion the potassium 
chloride from the ore. Included, how- 
ever, are two leaching steps which 
potassium chloride not floated can 
dissolved, and one crystallization step. 
The latter conducted vacuum 

Crystals from this operation are 
mixed with the flotation concentrate 
for drying and brine from the crys- 
tallizer goes brine storage tank 
and then back the system. 

National Potash plant main- 
tains fresh water tank. 
Project consumes gpd its 
operations and acquires fresh water 
from three deep wells about miles 
away. Natural gas carried miles 
pipelines supply the dryers. 
diesel electric units are stand- 
for emergency power. 

Approximately employees will 


work and around the $8-million 
surface installations and 200 under- 
ground when mine development 


complete. Most the employees are 
residents and make the 
half-hour trip private car 
per week basis, the refinery 21. 
Mill and refinery design, Stearns- 
Roger, notable for clean, simple line 
and roomy layout. Floor gratings and 
modern equipment make houseclean- 
ing easier. Interiors are light and open. 
modern office building, complete 
with patch green lawn, the 
site and contains administration of- 
fices, laboratories and drafting rooms 
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Methods and Capital Costs 


25,000-tpd Project 


Oxide flotation-smelting would re- 
cover ton, cost $65- 
million build, which less than 
Oxide-leach-electrolysis recovering 
18.5 ton and costing $87- 
million build, 
Oxide-leach-cementation with 
recovery and $82-million invest- 
ment 

But oxide-flotation still costs more 
than 
smelting $77-million mine, mill 
ton. 


Oxidized Copper 


Oxide copper can treated 
profit with copper—if the ore 
over Cu, the orebody large, 
the oxide represents valuable 
part feed already the mill. Ox- 
ide-leach-electrolysis the cheapest 
way recover this copper, but leach- 
cementation the most often consid- 
ered route, that its capital costs are 
And, leach-cementation plant 
just about marginal Cu, 25,- 
000 tpd and copper, pointed out 
the table above. 

What methods should you consider? 
How should you treat it? What will 
cost? Here are the methods, the ideas 
and problems consider designing 
mill, Editor’s Note 
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OXIDIZED COPPER Ores are ancient 
well established that native copper was 
the first metal used the transition 
between stone and metal ages. Never 
too abundant the Mediterranean 
area, the native metal soon gave way 
oxidized copper minerals 
source the red metal. With the dis- 
covery that sulphide copper minerals 
could smelted and the subsequent 
exhausting oxide ores the Medi- 
terranean, sulphide ores became and 
have remained the major source 
copper this day. 

But, just the oxide ores were the 
first discovered antiquity, today 
every new copper prospect usually 
develops certain amounts oxide ore 


Mr. Arbiter is associat professor, mineral engi 
eering, Columbia University, School of Mines 


Part 


Expert Looks 


along with underlying sulphides. And 
scattered around the world are large 
and small deposits oxide copper 
ores which are relatively inaccessible 
difficult treat. 

time increased metal demand, 
such the present, interest such 
deposits hopefully renewed and 
some are brought into production. 
With slackening demand, interest de- 
clines. The basic reason for this the 
usual higher cost metal from oxide 
copper except under favorable circum- 
stances. the following, the methods 
for treatment oxidized copper ores 
are summarized, and the general out- 
line the production cost structure 
indicated. 

All the oxide copper minerals are 
secondary origin, developing 
oxidation primary copper sulphides 
and reaction the copper sulphate, 
produced, with soluble insoluble 
anions. Transport copper sulphate 
requires acid solutions (pH<4.0) 
which copper may migrate laterally 
4.5 will cause precipitation, usually 
basic compounds, with dissolved car- 
bonate, silicate, chloride, phosphate, 
etc. Alternatively, dissolved copper 
sulphate can react with insoluble min- 
erals form replacement deposits. 

minor but widespread form 
oxidized copper can considered 
tertiary origin. the southwestern 
S., oxidation the chalcocite 
porphyry deposits usually sufficient- 
advanced cause non-sulphide 


copper assay 0.1 0.2%. Many 
amounts can identified these ores; 
but two other forms copper are 
often present: (1) very 
precipitates formed reaction re- 
cently formed copper sulphate with 
the lime added flotation circuit; (b) 
copper adsorbed clay through base 
exchange. 


Many Methods Tried 


While exceptionally wide variety 
methods have been proposed for the 
recovery metal from oxidized cop- 
per ores, few have advanced beyond 
the laboratory pilot plant. The 
methods fall into three groups: (1) 
physical concentration; (2) leaching 
ores concentrates with precipitation 
copper copper compounds from 
leach solutions; (3) direct smelting 
ores copper, other heat treatment 
ores produce separable copper 
compounds which are then smelted 
produce copper. Although not exhaus- 
tive, tables below are fairly com- 
plete summary the more important 
processes. 


far current practice con- 
cerned there are only two important 
recovery methods: (1) flotation and 
leaching concentrates Katanga 
and (2) direct leaching 
ore with (a) electrolysis leach solu- 
iron cementation leach solution 
The leach precipitation- 
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Here’s How Costs Compare 25,000-tpd Oxide Copper Project 


Cost Cents per Recovered Copper Favors Oxide-Leach-Electrolysis 


Breaking Down the Cost 


Custom** 


Counting the Gain 


Gross Net Per cent 
smelt Elec- Freight profit profit return 
and troly- Re- and Write- after invest- 
Mine* Mill Leach sis agents sales off*** Total 52% tax ment 
Oxide-Float- 
Smelting....... 2.8 2.8 5.6 1.9 1.3 4.1 20.4 7.0 12.9 
Oxide-Leach- 
Cement......... 2.4 2.0 4.0 6.1 1.3 4.4 22.7 12.3 5.9 11.6 
Sulphide-float- 
Smelting........ 2.5 2.5 3.0 1.3 4.3 15.3 19.7 9.6 16.6 


*Mining and milling costs are each taken at 45c 


at 37c a ton. 


acid at $10 a ton and scrap iron at $50, delivered, 


**For sulphide copper, the smelter is company owned; for oxide and cement 


‘ a Flotation reagents for oxide copper are taken at 30c a ton ore 
in addition to milling costs. Reagent costs for leach-cementation are based on 


a ton ore; and leaching 


ternally consistent. 


copper, custom smelting is assumed. 
schedules and moderate freight hauls. 

***Financial charges are based on 20 year write-off and 5% interest. While 
the capital requirements are only approximations, they are believed to be in- 


Charges are based on current amelter 


The Future Processing Methods 


flotation process (Butte) variant 
Yerington. There minor produc- 
tion flotation concentrates for sale 
sulphide smelters, and 
oxide concentrates were successfully 
treated this manner prior the con- 
struction electrolytic circuit. Di- 
rect smelting oxide ores concen- 
trates black copper (such 
Boleo) with attendant high slag losses 
longer 

The rationalization current prac- 
tice not difficult. All the oxide 
copper minerals are readily soluble 
dilute sulphuric acid rates deter- 
mined principally the factors con- 
trolling diffusion. Electrolysis the 
leach solution can produce merchant 
copper with further treatment re- 
quired but casting. the same time, 
sulphuric acid regenerated, some- 
times excess leach requirements, 
but more usually amount 
ing some make-up acid. Direct operat- 
ing costs for copper production this 
method will low lower than 
that from sulphide ores way flo- 
tation-smelting-refining. Any departure 
from vat leaching-electrolysis 
ually based compelling economic 
technical considerations such the 
following. 

None the past existing electro- 
lytic plants has had capacity less 
than about tpd metal. There should 
electrolysis with decreasing tankhouse 
size. Although several projects have 
considered electrolytic operations 
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the 20- 50-tpd capacity range (and 
one recently the 70- 80-tpd 
range) these have been abandoned 
favor leaching-cementation. This 
argues that the return the additional 
investment required for electroly- 
tic tankhouse over cementation laun- 
ders this production range not 
attractive, spite the substantially 
higher direct production cost for 
cement copper. 


The Leaching Problems 


Excessive acid consumption 
gangue minerals can make acid leach- 
ing prohibitive. Kennicott, Alaska, 
this led the use ammonia 
solvent for copper carbonates and 
solution boiling for precipitation 
copper Katanga, preflotation 
eliminates such gangue (flotation 
oxide copes with 
thoroughly mixed oxide sulphide ore). 
Flotation ahead leaching may al- 
ways merit consideration for the fol- 
lowing reasons: 


Equipment cost for grinding and 
flotation would usually substantially 
less than for vat leaching for agita- 
tion leaching with Counter Current 
Decantation (CCD). probable that 
the total plant cost for flotation and 
leaching concentrates will less 
than for straight leaching oxide 
ores. 


Acid consumption leaching may 


Journal 


less through elimination acid- 
consuming gangue. The critical factor 
here whether acceptable flotation 
recovery can obtained, (see 


excessively soft and slimy ore 
may require slimes leaching section 
agitation Inspiration (mixed 
oxide-sulphide), worst, could pre- 
vent vat leaching and force agitation- 
leaching. difficulties thickening 
make CCD system impractical and 
this not corrected the new floccu- 
lants, then leach-precipitation-flotation 
indicated. This may require higher 
scrap iron consumption than launder 
cementation, and may not give high 
grade cement copper obtainable 
launders. the other hand, elimin- 
ates the multiple thickening required 


low grade ores, (almost all ores 
currently known), impossible 
obtain leach solution proper cop- 
per strength (<20 g/1) except vat 
leaching with its much lower solution 
solid ratio, Vat leaching manda- 
tory ahead electrolysis, unless con- 
centrates are being leached (Katanga, 
Nchanga). 

Where cementation used, the ad- 
vantages vat-leaching are not pro- 
nounced. 


These factors favor vat leaching: 


grinding requirement, lower acid 
consumption, less impurities dissolved, 


SPONGE IRON costs more than scrap iron, but may the 


only route copper where cans 


higher copper concentration 
tions and with probably higher grade 
cement, 


While these score for agitation leach: 

Less expensive ore handling, less ex- 
pensive equipment cost, less compli- 
cated process and plant. 


acid the only practical 
solvent for oxidized copper minerals. 
Its consumption will depend primarily 
the associated gangue minerals, 
since that required for copper dissolu- 
tion constant about acid 
per copper. Acid consuming gangue 
minerals are alkaline earth carbonates, 
easily decomposed iron and aluminum 
oxides and silicates, and clays which 
are converted the hydrogen form 
base exchange. Typical acid require- 
ments several recent leach-cementa- 
tion plants are acid per 
copper dissolved. 

Except unusual cases, the acid 
must manufactured the Acid 
plant cost can estimated $15 
$20 per annual ton acid capacity 
(for sulphur; using pyrite will more 
expensive). Production cost 1/3 
the delivered cost sulphur plus 
per ton for conversion, Thus, 
even for long distance sulphur freight- 
age, sulphuric acid should not cost 
more than about $20 per ton, and can 
substantially less with 
phur, 


Precipitating The Metal 


Although practically every material 
which forms insoluble copper pre- 
cipitate has been tried one time 
another for recovering copper from 


and 


scrap are searce 


leach solutions, metallic iron 
only precipitant that has had any im- 
portant application. The usual form 
today tin cans, pressed 
shredded, although light even heavy, 
local scrap often used. The theo- 
retical requirement 0.9 iron per 
copper, but actual consumption may 
about double this figure. The ex- 
cess consumption caused reaction 
the iron with acid ferric iron 
the leach solutions. 

The cost scrap determined 
any time the ferrous metal market. 
present, contracts for tin can scrap 
about $30 ton the West Coast 
and about $25 the East Coast, but 


ELECTROWINNING production costs run about per 
copper, but method hampered high original capital cost. 


these are due increase with the gen- 
eral increase steel prices. Supplies 
tin cans are very short both the 
and abroad, and any new leach- 
ing-cementation ventures must take 
this into account. 

The alternative scrap iron man- 
ufacture sponge iron the site. 
This requires pyrite cinders good 
grade iron ore, and coal, oil, natural 
gas for reduction. Although the use 
sponge iron for cementation has been 
proposed and tested for almost one 
hundred years, Anaconda’s recent 
Bruckner furnace installation the 
Greater Butte project the first com- 
mercial application the The 


The Methods and Ideas 


These Methods 


Are These Sites 


Flotation 


Katanga carbonate, phosphates 


leaching 


and 
centrates 
Chuquicamata vat ore 

Yerington vat ore 


Inspiration mixed ore with fer- 


ric sulphate 


Greater Butte ahead sulphide 


flotation 


Cyprus mines ahead sulphide 


flotation 


pre- Standard practice 


carbonate, cuprite 


Katanga 


Reagents 
xanthate 

sodium silicate 


lime, 


soda ash, 


Followed electrowinning 


Followed electrowinning 
Cementation launders 
Followed electrowinning 


LPF with 


liquor 
Cementation launders 


sponge leach 


See tor Yerington practice, 


cipitation also see Van Arsdale; Gmelin 
Electro- Katanga See Mineral Trade 
winning tion Katanga study 


Gravity 
concen- 
tion 


Katanga Ruwe ore 


Ore washed, screened 22% 
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cost low-grade sponge iron esti- 
per available metal. 

interesting new development 
possible use H-iron (hydrogen re- 
produce than sponge iron. 


The Flotation Problems 


While flotation would attrac- 
tive method for treating oxide copper 
ores, particularly small deposits, be- 
cause the much lower investment 
required, many cases inappli- 
cable. This not because the oxide 
copper minerals cannot floated 


Tried Being Used 


While 


Leaching 
NH,, CO, 


Precipitation 

SO, plus NaCl 

Segregation 


lon exchange 


CONTACT sulphuric acid plants, such Chemical Construction Corp. offers, cost 
about $15 per ton annual capacity, will 


burn sulphur, pyrites any 


but because accompany- 
ing gangue minerals may often com- 
pletely prevent flotation. 

For sulphide copper flotation, where 
only trace amounts collector are in- 
volved (typically collector 400 
copper floated), gangue min- 
erals such clays and hydrous iron 
oxides are completely without effect. 
the other hand, for some oxide ores, 
these same gangue minerals may pre- 
vent flotation entirely even after ap- 
propriate activation and with ten 
twenty times much collector. 

For many ores this type, deslim- 
ing may permit successful flotation 
the sand fraction, with leaching 


Merit Re-examination 


See Trans. AIME 106 (1933) 547 

SO. See Jan 18, 1908; March 14, 1908; and Greenwalt. Pro 
cess will tried Mantos Blancos, Chile 

Same references above 


Same references above 


See Van Arsdale, MeGraw-Hill Book 
Hunt Douglas process. See Greenwalt 


Laist process. See Greenwalt; Van Arsdale 
See Gmelin, Kupfer, for literature review 


65, 109 (1954-55) application mine water 
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slimes indicated. With other ores even 
desliming impractical because ex- 
cessive amount the copper lost 
the slimes because interfering min- 
erals are not all removed desliming. 
Thus, the only generalization that can 
made about oxide copper flotation 
that its success critically depen- 
dent gangue mineralization. 

The most important requirement 
program which covers all possible ore 
types deposit. Where success- 
reagent costs are substantially 
higher than for sulphide flotation but 
should considerably less than the 
costs acid and iron 

Recoveries and grades cannot 
generalized. But, oxide copper flota- 
tion concentrates will always much 
lower grade than typical cement 
copper, and will therefore require 
higher freight and smelting charges. 


New Routes Considered 


Several processes which have not 
gone beyond laboratory pilot plant 
stages warrant 


Pressure precipitation pure metal 
from leach solution now being ap- 
plied commercially nickel recovery 
from sulphide ores Sherritt Gordon 
Mines, Ltd., Ft. Saskatchewan, Alber- 
ta, Canada, and cobalt recovery 
the For copper has not gone 
beyond laboratory stage. Costs for 
precipitation process this type can 
metal for small scale operation (less 
than tpd) and possibly low 
10c for larger scale, well estab- 
lished project. This could not compete 
against electrowinning costs 
would competitive against cemen- 
tation only with much higher scrap 
iron prices than now prevail. 


lon exchange now being success- 
fully applied rare-earth metal separ- 
ation and concentration dilute 
uranium leach solutions. Its present ap- 
plication copper hydrometallurgy 
highly improbable view the fact 
that the treatment cost about 
metal recovered. Apart from cost 
considerations, possible application 
could dilute wash solutions 
leach-electrolysis plant. Its use would 
serve purpose leach-cementa- 
tion system since even the lowest grade 
ore treatable the immediate fu- 
ture will yield leach solution that can 
cemented directly. 


Solvent extraction interesting 
future considerations. According 
Olson, Dow Chemical Co., 
plant might reasonably operated 


| 
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ADDITIONAL COPPER can won from deposit leaching the dump (as 
Kennecott’s Chino above) and worked-out areas Anaconda does Cananea. 


spite the fact that sulphur 
dioxide usually abundant any 
copper district and its direct use 
copper leaching has been studied since 
the 19th century, has never had any 
but minor applications. Actually, 
can used two ways: solvent 
for oxide copper minerals and pre- 
cipitate copper compounds 
copper metal from the pregnant leach 


Leaching with was extensively 
studied Arizona after World War 
but was never adopted. The man rea- 
son the fact that insoluble copper 
sulphites form the leach pulps and 
cause loss copper. Apart from 
this, the cost converting SO, 
sulphuric acid small, and the 
ease handling the acid much 
greater, eliminate any advantages 
for SO, even the precipitation dif- 
ficulty did not exist. 


Precipitation copper metal 
from copper sulphate solution 
was first patented Van Arsdale 
1904, was tried pilot plant 
scale Potrerillos Anaconda the 
Although the pilot 
worked successfully, the process was 
abandoned favor electrowinning. 
Among the features this process 
reaction incomplete 150 deg 
only the copper being pre- 
cipitated; can driven almost 
completion 200 deg but side re- 
actions form copper sulphides. Solu- 
tions are very corrosive; and with the 
high pressures require very expensive 
equipment; mols sulphuric acid 
are formed per unit copper preci- 
pitated per copper). 

This might advantage dis- 
advantage depending the acid con- 
sumption the ore. The process 
interesting one that forms its own 
acid, and substitutes heat for power 
iron precipitating copper. 


also can used precipitate 
(Chevruel’s salt) from 
copper sulphate solutions heating 
above deg but this reaction 
incomplete unless the sulphuric acid 
formed continuously neutralized. 


Another use for SO, 
cipitate insoluble cuprous 
after addition salt leach solu- 
tions. The Hunt-Douglas process, in- 
volving modification this reaction, 
was tried many years ago with fair 
success. But difficulties with solution 
control, the incompleteness the 
reaction, and the fact that the cuprous 
chloride not directly saleable have 
prevented any important industrial 


Another process which has 
appealed copper metallurgists in- 
volves heating oxide ores about 600 
deg with about salt and several 
per cent The oxide copper con- 
verted metallic copper the sur- 
face the coal and recoverable 
flotation. Two principal objections 
the segregation process exist: (1) the 
cost heating ore 600 deg 
will usually insurmountable eco- 
nomic handicap except for ores assay- 
ing over about 3%, (2) while the pro- 
cess technically successful some 
oxide ores, may not completely 
satisfactory others. Hence, con- 
sideration the process for particu- 
lar Ore must require extensive lab- 
oratory and pilot plant study. 


Economics Set the Pattern 


While the emphasis the preceding 
discussion has been primarily techni- 
cal, the critical factor any choice 
among alternative methods treat- 
ment will usually economic. Table 
illustrates the relative eco- 
nomics standard procedures for 
oxide copper recovery. based both 


actual operating costs and 
reasonable estimates. The assumption 
that oxide copper concentrates ce- 
ment copper the amounts indicated 
could sold custom smelters 
probably unrealistic, but this does not 
affect the relative standings. 

will noted that both flotation- 
smelting sulphide copper and leach 
electrolysis oxide are comfortably 
above 10% return level invest- 
ment. But oxide 
smelting and leach-cementation are 
closer this level. The critical pro- 
duction cost level obtain 10% re- 
turn current plant costs about 
23c per the assumed grade 
ore and treatment rate and copper 
price Any significant drop 
recovery increase unit costs can 
change the yield picture. 

Thus, even with sulphide ore, re- 
covery copper per ton instead 
18, lowers the return 8.4%, 
while increase mining cost from 
the low assumed value 45c per ton 
$2.00 per ton drops the return 
9.7%. 

The situation with respect oxide 
ore more critical. The dilemma the 
choice between substantially higher 
investment with lower running costs 
the converse. Actually leach- 
electrolysis plants have been built since 
nor are any now contem- 
plated due mainly the fact that 
oxide orebodies sufficient size and 
assay have been developed warrant 
the relatively high investment. 


Cementation Best 


Because the uncertainties the 
flotation picture, leach-cementation 
the main process considered for 
treating oxide orebodies. the 25,- 
000-tpd treatment rate assumed 
above, rock bottom unit costs were 
used, i.e. mining 45c per ton, milling 
45c per ton, leaching 37c, sul- 
phuric acid $10 per ton and scrap 
iron per ton. can therefore 
argued that oxide ore 
copper price per just about 
marginal for 
25,000 tpd. (See table 81.) 

lower treatment rates such ore 
would probably submarginal with 
respect returns present day 
investment, since investment decreases 
less than proportional rate with 
tonnage. Also, operating costs will in- 
crease with decreased tonnage. The 
only compensating factor grade 
ore. Hence, the obvious conclusion 
that oxide copper ore for any but very 
large deposits must high grade 
treatable present price level 
(32c), and that only higher prices will 
permit production from the wide- 
spread, low-grade ores. 
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ADDITION THOSE publications 
specifically mentioned the three 
parts this survey, the following list 
contains most the literature noted 
examined during this search. Part 
(July) covered ore reserves outside 
the Part (August) concerned 
itself with deposits located 
Reprint entire article available 
Reprint Editor. 


Geology 
Geological Survey 


(* indicates out of print) 


Professional Papers 


Nos. *12, *21, *68, 122, 200, 235, 


251 and 256 

Bulletins 

Now. *213, *380, *625, *859, 971, 995-C, 
and 

Folios 

Nom, “111, *129, *199 and *217 


Maps 
(230) Map showing distribution of past 
production and reserves of copper in 
the United States as of 1944, by dis- 
tricts 


Circulars 


219 Reconnaissance of uranium 
copper deposits in parts of New 
Mexico, Colorado, Utah, Idaho, and 
Wyoming, by G. B. Gott and R. L. 
Erickson, 16 pp, 1952 (1953) 

277 Preliminary report on the Comet 
area, Jefferson County, Montana, by 
G. Bf. Becraft, 8 pp, 1953 

320 trantum occurrences in the Golden 
Giate Canyon and Halston Creek areas, 
Jefferson County, Colorado, by J. W. 
Adams, A. J. Gude, and E. P. Beroni, 
16 pp, 1953. (Associated with copper 
sulphides.) 

432 The Kathleen-Margaret (K-M) cop- 
per prospect on the Maclaren River. 
Alaska, by R. M. Chapman and R. H 
Saunders, 5 pp, 19564 

224 tranitum-bearing copper deposits 
in the Coyote district, Mora County, 
New Mexico, by H. D. Zeller and EF 
H. Baltz, Jr., 11 pp, 1954 


Geologic Quadrangle Maps 


of the Antler Peak 
Nevada, by R. J 


10 Geology 
rangle, 
1951. 

Geo'ogy 
rangle, 
8. W. 
50c 

15 Geology of the Golconda quadrangle, 
Nevada, by H. G. Ferguson, R. J 
Roberts and 8S. W. Muller, 1952. $1 

2% Geology of the Galice quadrangie,. 
Oregon, by FG. Wells, and G. W 
Walker, 1953. $1 

27 Bedrock geology of the 
quadrangle, Michigan, by W 


quad- 
Roberts, 


of the Winnemucca 
Nevada, by H. G. 
Muller and R. J. 


quad- 
Ferguson, 
Roberts, 1961 


Ahmeek 
8. White, 


H. K. Cornwall and R. W. Swanson, 
1953. $1 

Bedrock geology of the Phoenix 
quadrangte, Michigan, by H. R. Corn- 
wall, 1954. $1 

35 Redrock geology of the Bruneau 


Creek quadrangte, Michigan, by J. C. 
Wright and H. R. Cornwall, 1954. $1 
26 Bedrock geology of the Fagle Har- 
bor quadrangle, Michigan, by H. R 
Cornwall and J. C. Wright, 1954. $1 
41 Geology of the Globe quadrangle, 
Arizona, by N. P. Peterson, 1954. $1 


Geology of the Mina quadrangtie. 
Nevada, by H. G. Ferguson, 8. W 
Muller and 8 H. Catheart, 1954. $1 


Si Bedrock geology of the Delaware 
quadrangle, Michigan, by H. R 
Cornwall, 1954. $1 

534 Bedrock geology of the Mohawk 


quadrangle, Michigan, by E. 8. David- 
son, G. H. Espenshade, W. S. White 
and J. C. Wright, 1955. $1 


Maps Mineral Investigations 
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and principal ore-bearing formations, 
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1955. 50¢ 


Preliminary Maps Open File 
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chemical investigations in the Black- 
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Speakers and chairmen totaled 165 


Palmer, executive vice president, 


THAN 2,000 MINING MEN and 
their wives turned out for the Na- 
tional Western Mining Conference 


sponsored the Colorado Mining 
Association and held Denver, Colo., 
Feb. and Over 190 speakers 
and chairmen appeared programs 
which covered major 
lems; new technology mining, mill- 
ing and metallurgy; 
spar, shale and other mineral com- 
modities; and national programs 
improve the state the 
dustry. 

Bob Palmer, executive 
dent CMA, keynoted the conven- 
tion telling how National Western 
Conferences had helped mining the 
Here are few the accomplish- 
ments; Provided rallying point 
about which the Western producers 
could defend themselves 
certed attacks destroy the Silver 
Purchasing Act. Fought stave 
off the decline the domestic lead- 
industry, Sought recognition 
the small miner the production 
strategic minerals, Established 
information programs for 
spar industry. Promoted potential- 
ities the uranium industry from the 
start production. Opposed aban- 
donment vital railroads mining 
areas, and unfair rate increases, 
Sponsored programs help the pros- 
These included geologic in- 


Creamer discusses banking; and 
Sen. George Malone, mineral policy. 


formation and educational sessions 
public land laws. 
theory pushed conser- 
vationists. Pointed out 
portunities for miners such new 
markets for minerals and cost-cutting 
technologic development. 


Uranium Still King 


Despite the recent bubble-pricking 
uranium was still king the conven- 
tion. Among the guests the head- 
table the glamorous 
Silver Banquet were Mr. and Mrs. 
Chas, Steen, Mr. and Mrs. Vernon 
Pick, Mr. and Mrs. Joe Cooper, Dr. 
Phillip Merritt, and Dr. Willard 
Libby, Commissioner Atomic 
Energy Commission main speaker 
the evening. Many speakers were 
scheduled cover two important top- 
ics: The future uranium and new 
processes 

aging. showed that 
peace-time future for uranium lay 
the construction stationary reactors 
for power, and reactors for mer- 
chant ship propulsion. Bulk 
will supply initial inventories 
reactors, and lesser amount to, 
replace fuel consumed each year. 
said that years from now 


hart appear uranium geology session. 


CMA National Western Conference 
Airs Key Industry Problems 


the annual world requirement for ura- 
nium might easily 40- 100- 
thousand tons This com- 
pares with estimated Free-World pro- 
duction 30- 40-thousand tons 
for 1958. 

Jesse Johnson’s talk the do- 
mestic uranium program was equally 
optimistic. advised the domestic 
industry keep its eye the grow- 
ing commercial market for UsOs. 
reviewing domestic resources said 
that the Jackpile mine estimated 
0.16% that the reserves the 
Ambrosia Lake area may now ap- 
proaching 30-million tons; 
total estimated domestic reserves 
uranium ore will undoubtedly exceed 
Nov. 1956. the end 1958 
said that domestic production should 
exceed 15,000 tons UsOs, which 
will mean increase the annual 
value uranium from Western States 
from about $150-million $300- 
million. repeated his 
diction convinced that the pros- 
pector, like the infantryman, not 
outmoded. still need the prospec- 
Comment from one the lis- 
feel lot better, every time hear 
Jesse Johnson talk about uranium.” 

Other highlights the uranium 
sessions included: Announcement 
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Uranium still chief topic speakers CMA... 


James Dunn reports rich uranium 
discovery Pass, Colorado. 


that first uranium mill 

the $4.75-million plant Lost Creek 
Oil Uranium Co. will begin proc- 
ess ore June Comment 
James Dunn the Vulcan Silver 
Lead Corp. that the Marshall and 
Monarch Pass area between Gunnison 
and Salida “may contain the richest 
States.” cited shipments one 
company tons ore running 
4.39% and the discovery 
piece pitchblende running 


70% UsOs. 
the technical side, uranium ex- 
received equal emphasis, 


Ralph Toerper, mill superintendent 
Climax Uranium Co. gave three 
reasons why his company selected the 
mits retention the acid uranium- 
bearing solutions which, after extrac- 
tion, neutralize the lime content. 
affect other parts the 
process, allowing recovery 
also vanadium. can in- 
stalled with low investment and op- 
erated economically. 

Eugene Hotchkiss, vice-president 
Vitro Corp. America reviewed 
the preconcentration methods ura- 
nium ores and concluded that 
been found. However, conversation 
with metallurgists the COG Min- 
they may have some sensational an- 
nouncements make this subject 
the near future. Hotchkiss reported 
that the sand-slime upgrading process 
Monument Valley No. mine re- 
covers 70% the uranium and 
vanadium values, and that Union 
method 
uses sand-slime separation and per- 


AEC Dr. Libby fore 
casts future uranium consumption 


cuss uranium chemistry 


... and audiences are attentive 


Men and women alike turned out hear talks mining, metallurgy, geology, 


uranium, tungsten, fluorspar, 
listen from 


colation leach the 
also indicated that Tripp Research 
Corp. Dallas, Tex. working 
process convert uranium content 
into new mineral which will make 
more amenable preconcentration. 

novel continuous-current ion ex- 
change process stage 
was described Chase the 
Tucson, Ariz. 
Chase said that there were two ob- 
jections present processes: The 
column ion-exchange method requires 
clear liquor for operation. The 
resin-in-pulp technique essentially 
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mineral policy. 
the corridors outside meeting rooms. 


some sessions, standees had 
And they stayed hear 


batch process and cannot accommo- 
date sudden large fluctuations grade 
new pilot-plant which utilizes two 
elution tanks and four loading tanks 
extract uranium from pulp con- 
tinuously with the aid IRA400 
resin beads. The pilot plant was de- 
signed treat tpd but actually 
handled tpd, and prospects are 
that this capacity could pushed 
higher. 

What constitutes acceptable ura- 
nium concentrate according the 
requirements the Atomic 


thy 


Mine model 


Climax geologist points out cut-away model showing orebody 
and mine workings the company’s Colorado 


Energy Commission? This question 
was answered Lennemann 
the AEC Grand Junction office 


listed actual and recommended 
specifications including 
mum uranium content 75% 
maximum content 2%; maxi- 
mum PO; content 1.31 times the 
content plus the con- 
tent provided that the total phosphate 
content does not exceed the 
content; maximum content 


0.60%; maximum boron content 


1.70% maximum arsenic content 


partment Health, Education and 
Welfare gave out two papers which 
should the library every safety 
engineer: “Control Radon and 
Daughters” and Some Facts the 
Prevalence Silicosis the United 
States.” The first tells you what you 
must know about radiation hazards 
that exist uranium mines including 
the incidence lung cancer min- 
ers, and how prevent radiation haz- 
ards. The second shows the distri- 
bution silicosis cases the United 
States. Over 10,000 cases are clas- 
sified this leaflet 


Gold, Favorite Topic 


Senator Malone Nevada recalled 
the fact that paratroopers the 
North African invasion 
gold coins win over support 
Arab General 
wanted one these gold coins 


Equipment show 


souvenir, and was surprised learn 
that have pay $35 for 
$20 gold piece. Malone said hoped 
that what Eisenhower the General 
learned about the value gold would 
President, 

Merrill Shoup, president 
Golden Cycle Corp. told how presi- 
dents major gold mining compa- 
nies were ordered fly Washington 
mines would shut down. One 
the Government officials defended the 
L208 closing order with the statement 
“You fight war with gold bul- 

Legality the L208 will chal- 
lenged before the Supreme 
Court 

speaker, Elgin 
Groseclose Washington C., dis- 
proved the “gold-bullet” idea. 
cited the fact that when the Germans 
invaded North Africa, they supplied 
the shock troops with three things: 
dynamite, radios and gold coins 
knowing full well that paper currency 
including the dollar were worth- 
less the Arab world. Dr. Groseclose 
not only underscored Sen. Malone’s 
account that gold coins were “must” 
the North African invasion, but 
went show that silver coins had 
support the and Britain two 
world wars because traditional dis- 
trust paper money that 

the hands the American public. 
sponsored the Committee for 


Steurerwald 
John Cummings and Robert Lee Riverton, Wyoming. 


explains Reich 


Bros. down-the-hole-drill 


Free Gold Market which offers 
sell 18-karat, one-ounce gold me- 
dallion for $65 including excise and 
sales tax. The committee has head- 
quarters Angels Camp, Calif. The 
volume sales will measure 
the desire American citizens 
have physical possession 


Does Oil Shale Have Future? 


Capt. Miller, director the 
petroleum and oil shale 
reserves said that the Navy wants 
reopen the Rifle, Colo. shale research 
plant and study the potential 
huge shale reserves source jet 
fuel. “So far are concerned,” 
said “shale oil source jet, 
diesel and light fuels more impor- 
tant and gasoline may considered 
by-product.” 

Union Oil Co.’s Colorado oil shale 
demonstration plant designed 
will yield product competitive with 
crude oil, according 
Hartley, vice president for research 
the company. Union Oil plans 
establish shale industry which will 
“crash” program natonal emer- 
gency should require great depend- 
ence upon domestic fuel supplies. Mr. 
Hartley reminded the Coloradans 
that large quantities water must 
reserved for future oil shale plants. 


More Western Ore 


The will have look for 
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Gold enthusiasts 


James Ross (left) admires gold coin 
collection Herold Waddington. 


future supplies iron ore from the 
low-grade deposits the West well 
those being developed the 
Country the Midwest according 
Clemmer, Division Mineral Tech- 
nology, Bureau Mines, Salt 
Lake City. Estimates low-grade 
Mountain district Utah now total 
350-million tons they said. One the 
largest low-grade potential deposits 
Atlantic City, Wyo. where reserves 
100-million tons ore. Other iron 
ore deposits mentioned were 
Estes-Box Elder District South 
Dakota, the Apache 
deposits Ariz. and the Pikes Peak 
reserves Maricopa County, Ariz. 


Drilling Symposium 


Latest drilling techniques were cov- 
George Setter Western Machinery 
Co. Harlan Knudson 
the Reich Bros. down-the-hole drill 
could put down 4-in. holes 300 
more. said that the drill could 
operated any angle, and that with 
short mast could used under- 
ground. 

Core recoveries above 98% were 
made consistently new freezing 
technique described Robert 
Carver, vice president Sprague and 
Henwood. Dry ice was used lower 
the temperature diesel oil 
deg below zero. This coolant was 


“4 


Relaxation for the men... 


Some supply and equipment firms were hosts all who registered the con- 
vention. The reception and cocktail party was held University Club. 


... and fun for the ladies 


The Sour Belle Banquet the high spot entertainment for ladies only, Other 
attractions for the ladies included the glamorous Gold and Silver Banquet. 


then pumped into the drill hole and 
caused the unconsolidated core 
freeze into solid mass inside the 
core barrel. The technique was used 
Wyoming uranium property. 
Ned Miles, Christensen Diamond 
Products Co., illustrated modified 
core-barrel design 
core recoveries from 40-60 96.7% 
the Lucky property Wyo- 
ming. former units was noted 
that circulation water washed away 
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friable material before entered the 
core barrel. changing the design 
the barrel and bit attachment the 
water course was altered. 

bit resulted increase tons 
per man-shift one operation, accord- 
ing Maurice Hawksworth who 
cited case histories properties using 
this Western Rock Bit new 
product. another mine drilling 

(Continued 105) 


New Look 


KELLOGG 


TEST RUN this past summer the 
Metallurgical Development Group 
the Consolidated Mining Smelting 
Co. British Columbia has added 
substantially our understanding 
slag fuming. For one thing, the test 
has yielded practical information 
what the operator can expect when 
temporary failure the coal sup- 
ply occurs (the slag temperature rises 
sharply!). 

Secondly, the test demonstrated for 
the first time that the gas-slag inter- 
face conventional fuming furnace 
far larger than had been thought; 
large enough the seat the fum- 
ing reaction. corollary this 
conclusion, follows that the appli- 


Prof 
University 


teaches metallurgy at Columbia 
Mines, New York 


Kellows 
School of 


Slag Fuming 


cation gaseous fuels (natural gas) 
slag fuming cannot ruled out 
grounds low rate. 

The test which suggested con- 
sisted interrupting the operation 
furnace No, during normal fuming 
run shutting off the coal supply 
for period, while holding the 
air-rate constant, 

The slag was sampled one-minute 
intervals, before, during and after the 
period without coal, thrust- 
ing iron copper bars through the 
tuyeres. The samples were analyzed 
for Zn, Pb, and Some 
the test data are given the ac- 
companying table. 


Temperature Rise During 
No-Coal Period 


Results show that, contrary ex- 
pectation, furnace temperature went 
rapidly when the coal was shut 


How the no-coal slag fuming test was made 


The furnace charge was tons 
hot slag, tons granulated slag 
and tons pot shell. estimated 
tons residual slag remained 
the furnace from the previous 
charge. 

For the first min from the 
time charging, the furnace was 
operated normal air and coal 
rates. The coal was then shut off 
for min, during which period 


And some 


ratio 

Slag temperature, deg 

Slag analysis (iron-bar samples) 

FeO* 


** 


Estimated weight slag bath, 


*These are “corrected analyses," 


the slag was sampled one-min- 
ute intervals with both iron and 
copper bars. Normal operation was 
resumed after the min. no-coal 
period. 

Analyses the iron and copper 
bar samples agreed within ex- 
pected sampling error. The results 
given below are for the iron-bar 
samples the beginning and end 
the no-coal period. 


its results 


Time was off 


min min 
6 6-0 6 
2230 2280 
7.6 
0.9 0.9 
0.4 
32.2 25.0 


obtained from the reported analyses on the assumption 


that the following reaction goes to completion during digestion of the sample: 


**Estimated from the weight of charge 


(14,000) less the known loss of ZnO and PbO during the 


+ 


2Fe** 
(104,000 Ib) plus weight of residual slag 


rst 80 min of normal fuming 


off. This was evidently result the 
rapid oxidation iron and sulphur, 
according the reactions: 

sulphide; 


Both these reactions are strongly 
exothermic. heat balance made for 
these reactions showed that operation 
the furnace without coal results 
heat release which greater than 
the heat release during normal fuming 
about 85,000 per Slag 
weight during the no-coal period 
about 47,400 kg, and specific heat 
the slag may estimated 0.3 
cal per per deg Thus the tem- 
perature rise the bath may esti- 
mated as: 


metal oxide. 


— 6 deg C per min 
This agrees well with the experimental 
temperature rise deg per min 
(5.56 deg per min). 

results are interesting from 
practical viewpoint. may con- 
cluded that temporary failure the 
coal supply fuming furnace will 
not result freezing the slag bath. 
the contrary, the slag temperature 
will rise rapidly for the first 
min. some point the slag will be- 
come saturated with and 
precipitation this 
near the tuyeres—-may cause freeze-up 
the furnace. 


Calibration Mass 
Transfer Rate 


actions which occur during the no- 
coal period must take place the gas- 
slag interface, since there are coal 
particles present. Reactions and II, 
above, are not only exothermic but 
also have equilibrium positions which 
are very far the right (i.e., the re- 
actions cannot come equilibrium 
unless the oxygen concentration re- 
duced impractically low levels). Re- 
sults the no-coal test may, there- 


‘In this calculation, M is assumed w be Ca, 
but it makes little difference if M is assumed tw 
be Fe 

The solubility of magnetite in fuming slags is 
not known, but in the simple system FeO-PeOs, 
SiQe, magnetite will precipitate when the FeO, 
ontent exceeds about 20% for a temperature of 
2300 deg F (Trams AIME, 203, 965 (1955) 
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fore, used calibrate the gas-slag, 
mass-transfer rate the operating 

the measured rate for oxidation 
FeO the slag compared with 
the known rate reduction ZnO 
during normal fuming, should 
possible make certain conclusions 
the mechanism during normal 
fuming. 


Oxygen Consumption During 
No-Coal Period 


During the no-coal period the air 
blast was 16,300 cfm deg 718 
mm. This calculates oxygen rate 
289 per min, From the analy- 
tical data and the weight the slag 
bath, consumption oxygen re- 
actions and was calculated 
286 per min. Thus, within 
the accuracy the data, the oxygen 
the air was almost entirely con- 
sumed the reactions. This some- 
what unexpected result indicated 
very efficient contact between the gas 
and slag operating furnace 
large contact area for the gas and 
slag). 


Rate Oxidation FeO 


Oxidation rate FeO (averaged 
over the 5-min no-coal period) was 
calculated from analytical results and 
the weight slag present 1.09 
10* FeO per second. Since this 
amount FeO must diffuse from the 
bulk slag the gas-slag interface, 
may apply Fick’s first law: 


W/t (rate diffusion FeO) 1.09 
FeO per sec. 


A=total area gas-slag interface 
cm. 


per sec. 


L=thickness the diffusion layer 
cm. 


concentra- 
tion FeO between the bulk slag 
and the interface, grams FeO 
per slag. 

(Continued next page) 
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Lively Debate 


FOR THE PAST SEVERAL YEARS lively debate has centered around 
the interpretation the mechanism which zinc fumed off from 
lead blast-furnace slags. 


One school which many smelter men subscribe—has 
that the solid particles fuel (coal) are necessary the mechanism 
fuming. The particles provide large area contact between reducing 
agent and slag, which necessary rapid rates fuming are 
realized. support this contention, adherents this school point 
several unsuccessful attempts use natural gas fuming fuel. They 
claim, addition, that the area contact between gas and slag the 
fuming operation probably too small account for the rapid rates 
fuming achieved, although they offer proof for this belief. 


second school thought best exemplified the recent paper 
Bell, Turner and Peters.” These authors made study fuel requirements 
slag fuming based the assumption that, conventional slag fuming, 
the slag, air and reducing agent reach equilibrium the furnace. They did 
not prove rigorously that conventional fuming operates close equilib- 
rium, but they did report several facts which they believe pointed 
equilibrium operation. 

Since these authors based their interpretation equilibrium concept, 
they, quite rightly, took position the mechanism the reaction 
(i.e., whether solid coal particles gaseous was the agent which 
ZnO was reduced). They went show how slag fuming would 
influenced the use other fuels (including methane and equil- 
ibrium was reached with these fuels. 

Although they warned the reader that equilibrium may not reached 
with gaseous fuels, their equilibrium calculations show methane 
superior fuming fuel, whereas the few tests made date have shown the 


opposite. This fact has been used discredit their entire approach the 
problem. 


Careful examination reveals that two separate points are actually 
dispute the views outlined above. 

(1) the fuel, air and slag reach equilibrium slag fuming? 

(2) Despite whether equilibrium not approached, does the 
mechanism reduction involve reaction between solid particles coal 
with slag, between reducing gas and the slag? 


Test work described the accompanying article does not conclusively 
answer either these questions, but does clear one major miscon- 
ception: The gas-slag interface conventional fuming furnace more 
than large enough account for the observed rates zinc fuming. 


*jJournal of Metals, pp 475-477, (March 1955). 


Besides W/t, the known quan- 
tity this equation the bulk con- 
centration FeO the slag. The 
weight per cent FeO the slag 
varied from 32.2 the start the 
no-coal period 25, the end—an 
average 28.6% FeO. Density 
liquid slag approximately 3.8 per 
that the average value is: 


were known for certain that 
the rate oxidation FeO was dif- 
fusion controlled, would zero, 


AD, 


constant, could calcu- 

Because consumption oxygen 
plete, likely that the rate oxy- 
gen supply the gas-slag interface 
was rate controlling, rather than the 
rate diffusion FeO the inter- 
face, For this reason, probably 
greater than zero, Despite this gap 
our knowledge, possible calcu- 
late minimum value for 


and definite value the 


setting 


Rate Control During 
Normal Fuming 


measured rate oxidation FeO 
(1.09 per sec) with the 


rates zinc fuming. the same 
furnace, during normal zine fuming, 
the zine elimination 
about 165 zinc per min when the 
slag contains 10% zine. Converted 
comparable units, this value becomes 
0.155 ZnO per sec. Thus 
see that oxidation FeO the gas- 
slag interface during the no-coal run, 
considerably more rapid than reduc- 
tion ZnO during normal fuming. 
may conclude that since the gas- 
slag interface large enough per- 
mit the oxidation FeO, more 
than large enough explain the re- 
duction ZnO during normal fuming. 
This does not prove that the gas-slag 
interface the reaction interface 
normal fuming, but aoes show that 
could the reaction interface. 

more exact way comparing 
rates normal fuming with oxi- 
dation FeO the following: 

During normal fuming zinc, the 
gas-slag interface should have the same 
physical characteristics during the 
no-coal the values 
gas-slag interface) and 


(area 


(thickness diffusion layer) should 
the same for reduction ZnO 
oxidation Furthermore, there 
reason believe that the diffusi- 
vities ZnO and FeO (or and 
should nearly equal the 
same slag the same temperature. 


AD, 


for normal fuming. one accepts this 
premise then possible calculate 
maximum rates zinc fuming which 
can occur the gas-slag interface 
alone, means the equation: 


W/t 


~ 


Quantities this equation now 
refer reduction ZnO during nor- 


AD, 
will set equal 


mal fuming. 
1.0 (see above); for 10% 
zine the slag, 0.473 ZnO 
per cc; will set equal zero 
order calculate the maximum 
value W/t. 


0.473 10' ZnO per 
sec (SOL per min). Thus, all 
other conditions are favorable, the gas- 
slag interface capable transfer- 
per min when the slag contains 10% 
The fact that the measured rate 
conventional fuming only 165 
possibly the equilibrium 
considered Bell, Turner and Peters 
contributing the rate control. 


Area the Gas-Slag Interface 
And Gaseous Fuels? 


The area the gas-slag interface 
generated the tuyere action 
fuming furnace may estimated from 


esti- 


the measured value 


mating values for and each 
case, the assumptions will those 
which yield the minimum value 
probably not larger than 
ably not smaller than 0.01 cm.* Thus 


(A) min min 


min 
max 
*Diffusivities in iron blast-furnace-type siags 


have been found to be of the order 1x10 sq cm 
per sec (Trans. AIME 197, 1455-8, 1953). The 
more basic slag in zine fuming is tikely to have 
higher diffusivities 
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10,800 ft) five ten 
times larger than had been previously 
guessed. 


check the reasonableness this 
minimum area estimate, the physical 
action gas and slag inside oper- 
ating furnace was studied far 
possible (the visibility seriously 
impaired the fume). One fact was 
ume slag projected into the free 
space above the bath slugs liquid 
which then cascade back the slag 
bath. The cascading slugs slag un- 
doubtedly entrap gas bubbles 
slag bath the same way that air 
entrapped the pool waterfall. 


Estimates were made the total 
gas-slag area the furnace resulting 
trom direct tuyere action, slag slugs 
above the bath and entrapped gas bub- 
bles from the cascading action. The 
total such estimated areas came 
14,000 20,000 ft, depending 
the assumptions made. Thus two inde- 
pendent methods both yield the con- 
clusion that the gas-slag interfacial 
area excess 10,000 ft. 


Though much remains learned 
the slag fuming mechanism, 
should help plaaning future studies 
realize that the gas-slag interface 
fuming furnace large extent 
and capable mass 
considerably larger than those encoun- 
tered normal fuming 


What about the possibilities using 
gaseous fuels? Bell, Turner and Peters 
have shown that fuming with methane 
advantageous from equilibrium 
viewpoint. Tests reported here have 
shown that the gas-slag interface 
capable large mass transfer rates. 
Therefore, properly conducted fum- 
ing tests with natural gas are unsuc- 
cessful, the reason should sought 
inherently low reaction rates—most 
likely the rate combustion 
methane. Methane known 
slow burning, and possible that 
most the methane escapes from 
the furnace unreacted. may pos- 
sible counteract this tendency 
proper design the tuyeres 
using natural gas the reformed con- 


The author wishes thank the 
Consolidated Mining Smelting Co. 
for permission publish these data. 
especially indebted the follow- 
men Consolidated who conducted 
the test gave their time for discus- 
sion this work: Hargrave, 
Robinson, Turner and Hood. 


varies from 0.001 cm 
systems to 0.05 cm in 
relatively high viscosity of 


‘In aqueous systems, L 
in vigorously agitated 
stagnant systems. The 
slag will cause 


considerably higher values of L 


9MM TUBING 
CONCENTRATE 


CORK STOPPER 


MAGNETIC STIRRER 


How Use this Modified 


Hallimond 


29/42 GROUND JOINT 


MAGNET 


BALL JOINT 
STOPCOCK 


EXHAUST 


FROM FLOW METER 
AND NITROGEN 
CLEANING SYSTEM 


... For Better Flotation Testing 


METZGER 
SEELE 


IMPROVED LABORATORY CELL that gives 
reproducible results two three gram samples 
100 mesh feed has been developed modifying 
the Hallimond 


flotation cell has three advantages: (1) samples 
only two three grams can floated, (2) operating 
variables can accurately controlled and (3) neither the 
reagent concentration nor the amount liquid changes 
during the test. changing reagents, but floating con- 
stant time, gas flow and agitation intensity, the recovery 
obtained measure the relative flotation rates under 
the different reagent conditions. 

The modified version was developed for flotation re- 


* Professor Fuerstenau is associate professor, Department of Metallurey 
Massachusetts Institute of Technology, Cambridge, Mass. Mr. Metzger is re 
search assistant and Mr Seele is member, research staff at MIT 

1A. F. Hallimond, Mining Magazine, 70, 87 (1944) 

‘A. F. Hallimond, Mining Magazine, 72, 201 (1945) 

Australian Institute of Mining and Metallurgy, 1955) 
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Results Can Reproduced 


Test number Sample dry weight Per cent recovery 


88.0 
91.4 
89.1 
89.0 
89.0 


Avg. 


search sponsored the Atomic Energy Commission. 
first cell similar the Hallimond tube was built, us- 
ing fritted glass disk for gas inlet.* But, changes 
this cell improved the results because operations could 
more closely 


The final cell, shown above, uses single glass capillary 
for gas inlet, magnetic stirrer and ground glass joint 
for ease handling. The well the cell, made from 
29/42 pyrex ground joint, constructed that unfloated 
particles always lie over the capillary tube the bottom. 
Capillary internal diameter about microns. that 
the cell can clamped directly over the magnetic stirrer, 


DEG 


the capillary length should more than 


The magnet coated with The cell can 
removed from the gas-flow system means 12/5 
ball-and-socket joint. 


Compressed nitrogen for gas bubble production, 
but choosing the proper gas you can work under any 
desired conditions. Clean the nitrogen passing through 
concentrated KOH solution arid bottle filled with glass 
wool. From the cleaner, pass through flow meter 
three-way stopcock, the gas can sent either ex- 
haust through the flotation 


Once you have established flow rate through 
the exhaust, this pressure setting will give constant flow 
through the cell. However, flow through the cell has 
calibrated water displacement, since the flow meter 
will not register gas flow through the cell; the capillary 
the bottom too small. 


With this arrangement you vary one the fol- 
lowing factors while keeping the others constant: (1) 
reagent concentration, (2) conditioning time, (3) flotation 
time, (4) degree aeriation and (5) agitation within the 
cell. 


Keep Sample Clean and Constant 


Since the cleaned mineral stored under conductivity 
water avoid contamination and possible oxidation 
drying, way must had collect fairly accurate 
amounts wet mineral. small glass scoop was designed 
for this purpose. illustrate sampling accuracy, the dry 
mineral weight nine samples shown opposite, along 
with the high, low and average. 


Check Stirrer and Run Top Speed 


Data was obtained illustrate the effect agitation 
For these tests, 3-g samples 100- 
mesh sphalerite were activated for minutes 100 
solution containing 100 per liter. After activa- 
tion, solution was decanted and sphalerite conditioned 
for minutes 100 solution containing K-ethyl 
xanthate per Material was then transferred the 
flotation 


Effect agitation recovery with this cell was deter- 
mined floating the 3-g samples for seconds 
gas flow rate 1.00 per second, 


setting the dial the magnetic stirrer different 
positions possible change agitation intensity the 
cell, Graph left shows sphalerite recovery for different 
dial setting (and different rates agitation). shows 
that changes agitation intensity affect recovery, but 
keeping agitation near maximum, this effect 
minimized. 


the absence stirring, recovery 46.7%. stirrer 
setting 2.25 corresponds the minimum speed which 
the magnet will rotate, and setting 4.75 corresponds 
intense internal agitation. dial setting greater than 
5.0, the magnet stops rotating and the recovery drops 
that agitation—46.7%. all the succeeding tests, 
the dial was set 4.75 for maximum stirring. 


scoop sample the mineral conditioned 100- 
stoppered flask with the desired reagents agitating 
for definite period time. After conditioning, transfer 
mineral and solution the flotation cell. frother 
used and the gas flow and agitation rate are fixed. During 
flotation, particles attached bubbles rise the surface 
and fall down into concentrate stem, when bubbles break. 
After the mineral has been floated for the desired time, 
turn gas flow exhaust, collect concentrate and tailings, 
dry and weigh calculate recovery. 


study data reproducibility with this flotation cell, 
five sphalerite samples were activated for minutes 
100 solution containing K-ethyl xanthate per 
liter. Pulp was floated for one minute with nitrogen flow 
rate 1.0 per 


should noted here that samples weighing less than 
three grams give slightly higher recoveries than samples 
over three grams. Working with dry samples would elim- 
inate this error, but might add greater error though 
oxidation and contamination drying. 


Here’s how you can use this modified cell 
for better reagent testing. can help you cut down the time 
spent testing reagent conditions. 


Scoop Sampling Accurate 


Nine trials (in grams) 


2.94 2.09 High 

2.90 3.08 3.10 3.014 

3.10 2.92 3 06 Low—2.90 
100 


—FLOTATION TIME 
SECONDS 


NITROGEN FLOW RATE 
PER SECOND 
20 — — 


PER CENT SPHALERITE RECOVERY 
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100 


FLOTATION TIME 
MINUTE 


RECOVERY INCREASES DIRECTLY WITH 
GAS 

NITROGEN FLOW RATE PER SECOND 


| 


PER CENT SPHALERITE RECOVERY 


100 


RECOVERY INCREASES 
DIRECTLY WITH FLOTATION 


NITROGEN FLOW RATES 
0.5 PER SECOND 


| 


PER CENT SPHALERITE RECOVERY 


FLOTATION TIME: 
MINUTE 
NITROGEN 
PER SECOND 
PER SECOND 


2) 


ADDITION 
OUNDS PER TON 


PER CENT SPHALERITE RECOVERY 


doing research work mineral dressing 
Metals Research Laboratories, Electro 
Metallurgical Co., Niagara Falls, 
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Choose Best Gas Flow, Keep Steady 


The effect recovery the volume gas passed 
through the cell was checked floating 3-g samples 
Pb-activated sphalerite (1) constant flotation time but 
varied nitrogen flow rate; and (2) constant nitrogen flow 
rate but variable flotation time. This graph shows the 
effect gas flow rate recovery Pb-activated sphal- 
erite for one minute flotation time. Recovery increases 
directly with increased gas flow. 


Set Flotation Time, Keep the Same 


graph illustrates recovery function flotation 
time for constant flow rate 0.5 per Re- 
covery increases directly with flotation time. 

The similarly shaped curves the gas flow and flota- 
tion graphs show that flotation recovery proportional 
volume gas passed through the cell, until the recovery 
the cell. After this point, each rising gas bubble makes 
contact with progressively smaller amounts mineral 
and complete recovery takes about three times the volume 
gas needed for 90% recovery. 


Change One Thing Time 


maintaining constant gas flow, constant flotation 
time and constant agitation intensity, possible in- 
vestigate effect reagent concentration flotation rate. 
illustrate the use this cell for this purpose, 3-g 
samples sphalerite were activated agitation for 
minutes with 100 solutions containing varying amounts 
copper sulphate. 

After conditioning the activator, the liquid was 
decanted and the mineral conditioned for five minutes 
solution containing K-ethyl xanthate per liter. 
Pulp was floated for one minute with two different gas 
rates: 0.5 and 1.0 nitrogen per second, 

This last graph shows recovery plotted function 
copper sulphate addition. The displacement the curves 
corresponds almost exactly the difference gas flow; 
predicted the gas flow graph above. From this 
follows that the effect reagents recovery can com- 
pared—only agitation and total volume gas passed 
through the cell are constant. 


FLOTATION TIME SECONDS 
| 
O 


SURVEY AND OUTLOOK 


Ore Beneficiation 


THE 1956 was another busy year 
for the iron ore industry. five-week 
strike, affecting both the steel and 
iron ore mining districts, held down 
production for which otherwise would 
have been peak year. Production was 
further reduced the Lake Superior 


District boat strike affecting 
several large operators, which con- 
tinued for another month after the 


steel strike had been settled. 

Total production from the Lake 
Superior District shipped 
carriers amounted 77,633,027 tons. 
This tonnage represents decrease 
9,826,826 tons from the shipments 
1955, 

hold this loss tonnage 
minimum, mining and shipping were 
carried one large operator well 
December. The last boat ship- 
ments were made Dec. 19, which 
the latest recorded date for lake ship- 
ment, 


Concentration taconite ores held 
the center the stage far iron 
ore benefication was concerned. Re- 
serve Mining large new plant, 
which was started the fall 1955, 
was full production May 
1956. This plant was put into full 
scale operation with minimum 
difficulties, and during 1956 produced 
3,685,000 tons pellets that were 
shipped from the company’s new har- 
bor located Silver Bay, Minn. This 
plant, which has rated capacity 
3,750,000 long tons pellets per year, 
will probably able produce 
excess this amount since production 
for some months has been high 
400,000 

Another milestone the develop- 
ment Lake Superior iron mining 
was reached with the opening the 
new Republic Plant the Cleveland 
Cliffs Co. Republic, Mich., and the 
starting new pelletizing plant 


Eagle Mills, Mich. agglomerate 
these concentrates. 


treated the older Humbolt Mill 


*Mr DeVaney is a veteran contributor to 
fAMIJ's Annual Survey and Outlook issues and a 
long-time student of iron ore and its processing 
methods and problems 


Chief Metalluraist, Pickand 


the same company. mineral, 
largely the form specular hema- 
tite, concentrated These 
concentrates will assay about 63.5% 
iron and from silica. 
Pelletizing Eagle Mills inter- 
esting, differing from others now 
use. Pellets are formed rolling ina 
balling disk and these balls are fired 
traveling grate machine. This grate 
differ from others now use, which 
are the down-draft type, 
machine, after ignition, up-draft. 
The machine 224 ft. long and 
unique that balls are fed four 
different places along the grate. Each 
layer balls approximately in. 


thick and when the heat line has 
advanced upwardly near the top 


superimposed, hoped that with 
this procedure sinter bed 
deep can fired. Advantages claim- 
for this machine are reduced fuel 
consumption and reduced grate bar 
maintenance. 

Both Oliver Iron Mining and 
Pickands Mather Co. continued 
operations their Mesabi Range 
taconite test plants. Erie Mining Co.’s 
large plant, with rated capacity 
7.5-million tons year, scheduled 
into operation during the fall 
may said that taconite 
came age 1956, the production 
pellets from Minnesota and Mich- 
igan taconites was excess 5-mil- 
lion tons. 1958, this production 
should rise about 15-million tons. 

Another large concentrating prop- 
erty that may soon developed 
the Groveland Mine, located between 
Falls and Mountain, 
Mich: This Hanna property and 
Bechtel Corp. San Francisco has 
been engaged make engineering 
and 

ores the Lake Superior Region are 
concerned, may said that tech- 
nical revolution has been progress 
for the past few years and will un- 
doubtedly continue. This has been 
brought about the following factors: 
importation large amounts high 
grade foreign ores and the constantly 


Fred D. DeVaney 
Mather 


rising cost constructing new steel- 
making 

Importation high grade foreign 
ores from Venezuela, Labrador, Li- 
beria, Peru, Brazil and Sweden have 
been increasing leaps and bounds. 
1953, the amount ore imported 
this had increased 31-million tons. 
Many shiploads Venezuelan ore 
contain less than 


Cost new modern blast furnace 
with its auxiliaries the order 
$60-million. view this high cost, 
there understandable tendency 
among steel makers obtain the best 
existing 
blast furnace facilities. Production in- 
creases can accomplished using 
ores with higher iron content and 
improving the ores 
charged and agglomeration fines. 

Importation foreign ores and the 
facilities has caused great deal 
pressure put domestic pro- 
ducers iron ores improve both 
the grade and the structure meet 
these changing conditions. 

There has been lack demand 
for good grade domestic ores, but 
ores marginal quality have had 
directly shipped are now being proc- 
essed through concentration plants and 
other ores formerely treated, which 
would yield only siliceous concen- 
trate, are being left place stock- 
piled for future use. 

reduce silica content the low- 
est possible point, many existing mills 
are being altered and additional equip- 
ment installed secure better results. 
New mills are being built properties 
where the concentration equipment 
sisted simple washing units. 

New mills put into operation the 
Mesabi during the past season include 
the concentrator built the Hanna 
the Parcel Three property. This 
plant includes washing unit, float and 
sink apparatus and Cyclones 
will installed this plant for oper- 
ation during the 1957 season. 


Engineering and Mining Journal—Vol.158,No.3 


March and 


Pacific Isle Co. built new washing 
plant its St. Paul Mine and ex- 
panding its operation include the 
mill the Wentworth Mine. 

Moore Co. moved its con- 
centrator from the old Prindle Mine 
the Mariska property. similar move 
existing facilities new location 
was made Hanna Co., who 
moved equipment formerly used 
the Buckeye Mine the Douglas 
property near Chisholm. 


Oliver Iron Mining Co. installing 
large addition its Trout Lake 
property near Coleraine, Minn. This 
plant, which has washed millions 
tons ore since the early will 
now provided with two float-sink 
and cyclone sections. Float and sink 
separatory apparatus will consist 
two 10x10-ft drums. These drums will 
have about double the capacity the 
conventional 8x8-ft drum normally 
used the Mesabi. 

Another example the change 
the trend the installation Pickands 
Mather Co. new concentrator 
its Mahoning Mine. This well-known 
mine has shipped nothing but direct 
shipping ore for almost years. The 
new plant will consist washing 
equipment, float sink units, cy- 
clones and spirals. Feed the spirals 
will made deslimed washing 
plant tailings and the minus mesh 
portion the cyclone tailings. 

The first commercial flotation plant 
ever installed the Mesabi Range 
will operation for the 1957 sea- 
son. This Jones Laughlin’s plant, 
which nearing completion its Hill 
Annex Mine near Calumet, Minn. 
this property, washing plant tailings 
that have accumulated over number 
years will recovered means 
floating dredge and this material 
will sized cyclones. The coarser 
fraction will treated Humphrey 
spirals which will produce concen- 
trate and tailing. Middling from these 
spirals together with the deslimed por- 
tion the cyclone overflow will con- 
stitute the flotation plant feed. 

Flotation will practiced acid 
circuit, using petroleum sulphanates 
the collector. Hematite will 
floated away from the siliceous gangue. 
this plan proves successful, will 
probably the first many built, 
large tonnages such tailings have 
accumulated over many years the 
Mesabi Range. 

addition the installation and 
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alteration mills improve quality, 
much being done improve the 
structure ores the Lake Supe- 
rior District. few mills have shipped 
fine concentrates separately for num- 
ber years, but this trend being 
accentuated. There are several ad- 
vantages the steel mill having the 
separation between coarse and fine 
concentrates made the concentrator. 

most mills, treating either wash 
retreat ores, the concentrates, 
some phase the operation, are wet 
screened about in. has been 
the practice combine all these con- 
centrates into one product for ship- 
ment. some rearrangement mill 
equipment, possible keep 
separate the course plus frac- 
tion not requiring sintering, and 
segregate the minus material 
which requires sintering. almost 
perfect separation this size can 
made with the wet screening com- 
monly employed the 

the concentrates are shipped to- 
gether, and often happens, mixed 
with direct shipping this mixture 
must screened dry the steel mills. 
Usually the finest screen that can then 
used about the screen- 
ing done the concentrator, and 
the plus and minus product 
shipped separately, much smaller 
percentage the ore requires sinter- 
ing, and because the more uniform 
size, better sinter produced. 

example this trend, two 
the mills managed Pickands Mather 
made this conversion for the 1956 sea- 
son and all mills this company will 
converted practice this sizing for 
the 1957 season. 

similar transition taking place 
the preparation direct shipping 
ores. This line with recommenda- 
tions blast furnace technicians, who 
have determined that sized ore charges 
with the agglomeration all fines, 
yields superior 

in. has been practiced most Lake 
Superior Mines for years. This prac- 
tice being elaborated some 
properties include not only crush- 
ing such ores, but the screening 
the ore into two coarse size increments 
and fine size increment. Fines will 
such size that further sizing 
will required the steel plant for 
use sinter feed. Products usually 
shipped are minus 4-in. plus 
minus plus and mi- 
nus 
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Leader this field has been Oliver 
Mining with two large plants un- 
der construction the Mesabi Range. 
Plants are under construction both 
the Rouchleau and the Sherman 
properties for sizing ores 
Virginia and Chisholm areas. 


Hanna Co, will open the 
long known iron property Moose 
Mountain, miles north Sudbury, 
Ontario. Ore this property consists 
concentrated magnetically and shipped 
U.S. furnaces for mixture with low- 
grade Lake Superior ores for sinter- 
ing. 

number mining companies 
have been actively engaged for several 
years exploring the Butternut Dis- 
trict, south Ashland, Wis. This dis- 
trict, which western continuation 
the Gogebic Range, contains taco- 
nite-like material requiring fine grind- 
ing for concentration. The Ashland 
Mining Co. has drilled out rather 
large deposit this area and experi- 
mental work presently being done 
the Pickands Mather Laboratory 
Hibbing determine the most feasible 
flowsheet. 

One the major fields endeavor 
for iron ore concentration engineers 
the coming years will the working 
out means for treating ores the 
Labrador and Ungava areas. With 
the the large amount 
direct ores held the 
Ore Co. Canada the Ruth Lake 
area, becoming more apparent, 
exploration work continues, that the 
bulk the ores the other areas must 
concentrated and probably agglo- 
merated before they are marketable. 

From what scanty information 
now available, seems certain that 
there are wide variations the type 
minerals present within individual de- 
posits, well major variations 
from one deposit Such 
varied concentration methods 
tation, gravity separation, high and low 
density magnetic processes, well 
magnetic roasting may well find place 
this large area. 

Now that good many major Cana- 
dian, American and European steel 
and mining interests have properties 
this area, and with the seemingly un- 
ending demand for increasing amounts 
iron ore, requires crystal ball 
predict that this area will one 
great activity the next few 
yearse 
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Non-Cataracting Ball Mill 


Prompts Myers question certain grinding theories. 


Bond replies five points raised. 


MYERS 


Definition. ball 
mill that the balls are 
not thrown inward the top their 
paths. The result maintain, the 
mill, quiescent pool which classi- 
fication will occur, limiting size, 
corresponding the pulp density. 
the pulp density the same that 
carried external conventional 
classifier, the mill discharge will have 
the same limiting size, would over- 
flow such external This 
called IMC (In Mill Classification). 

Operation controlled the prop- 
relationship the mill speed, ball 
size, ball volume the mill and pulp 
density. This kind 
typified the primary ball mill opera- 
tions the Tennessee Copper Co. 
Copperhill, Tenn., and the Cleve- 
land-Cliffs operations near 
Ishpeming, Mich. 

This type operation has achieved 
these unusual results: 

major reduction power in- 
put, 

More grinding 
metallurgical purposes. 

major reduction grinding 

Minimized “overgrinding” en- 
hance metallurgical recovery. 

Increased the rate mineral flo- 

This type operation has received 
considerable publicity. The most re- 
cent detailed publication appeared 
Engineering Mining Journal, June 
1953. 

complete explanation the oper- 
ation, based factual evidence and 
theoretical concepts has not yet been 
presented, although many misconcep- 
tions the operation have arisen. 
the outset, should 
this process, and not 
achieved any single factor 


Some Explanations Offered 


Some observers have considered the 
big 10-ft inside diameter slow-speed 
ball mill the crux the situation 
and have viewed simply another 
conventional ball mill slowed down 
give power efficiently recommended 
Hardinge and Ferguson.! Their 


Mr. Myers of Westport, Conn., is a consulting 
engineer specializing in comminution and other 
phases of milling 


idea perfectly sound, and was the 
basic reason for purchasing the big 
slow-speed mill Tennessee. Perfor- 
mance the new large mill soon 
showed that some entirely different 
factors were involved, upsetting cer- 
conventional concepts about 
grinding. 

Some feeling exists that success 
the process due the very special 
relationship mineral gangue 
the Tennessee ore. However there are 
many ores with the same characteris- 
tics all requiring some degree oper- 
ating adjustment the crushing and 
grinding circuits. 

Some have approached explana- 
tion applying the Schuhmann law? 
which demonstrates that log-log plots 
comminuted minerals under labora- 
tory conditions cannot 
slopes changed. Commercially ground 
ores which usually constitute mix- 
ture minerals with varying specific 
gravities produce different This 
introduces tomplication which 
later discussed and illustrated 

Another explanation the method 
has come trom adherents the 
Third Theory and formula, which 
the whole evaluation metallurgy 
based the size material passing 
the 80% passing mark. 

Finally, there are those who place 
great weight the hydraulic classi- 
fication feature the process which 
gives high depression factor, or, 
other terms, high settling ratio be- 


THREE YEARS AGO ar- 
ticle, “The Remarkable Case 
the Ball Mill,” 
June 1953, touched off stimulat- 
ing debate various fundamental 
phases. Prominent mill 
Canada and the United States par- 
ticipated, including the authors 
this article. Subsequent review 
ideas expressed this exchange 
views has prompted Myers 
re-open the subject, and Fred 
Bond reply questions raised. 
hope that this new interchange 
views will stimulate new and 
practical interest the not-too- 
completely understood 
Editor 


the 


coarse sizes. 

seems the author, that de- 
finition what are trying 
very much order. The sole pur- 
pose comminution metallurgical 
economic minerals from the gangue 
minerals the point dictated 
economics. Grinding the free re- 
leased minerals beyond this 
power. Admittedly, cutting off the 
power application this point 
metallurgical grind does not generate 
much particle surface fine 
material the 80% passing mark, 
which non-essential the mineral 
and gangue are liberated. 

The reader may say that there 
nothing new this concept; still all 
are aware that arriving 
any given mesh size for mineral libera- 
mineral process size, ground 
farther than need be. This has led 
the much abused term “over- 
grinding.” The non-cataracting mill, 
close circuited with hydraulic classi- 
fier was designed for metallurgical 
purposes only, defined above. 

Unfortunately, development the 
process covered period several 
years. There question about 
the results reported the start, Col- 
umn AA, Table nor there any 
question about the results published 
June 1953, Column FFF. true 
evaluation the various steps taken 
during these years cannot made. 
were sharp cutoff points 
between them other than general 


way. 
Tennessee the influence 
changes rod mill development, 


overlapped and effected changes 
classifier and ball mill study both 
studies were going the same 
time. Those familiar with grinding 
operations, realize how much time 
takes balance ball and rod charge 
after change made. will re- 
main for other investigators, using 
parallel equipment, bring the vari- 
ous factors into sharp focus for 
proper evaluation. the reader will 
keep this mind, then the ensuing 
discussion will have some degree 
merit. 

bit history well worth 
reviewing. Some years ago open 


circuit grinding became obsolete 
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cause invention the Dorr classi- 
fier. Closing the circuit with classifiers 
increased mill capacity and reduced 
power. 

Long tube mills kept ball charge 
tumbling break minor amount 
unground ore travelled the 
full length the mill. doing, 
tremendous amount sufficiently 
ground mineral grains was subjected 
further reduction, consuming power 
and mill capacity. 

The degree classification was 
then only partial, just today, 
some years later, conventional 
grinding circuits. Much the finished 
size material was and still returned 
via the classifier sand loads back 
the grinding mills where still con- 
sumes power and mill capacity. 

For those interested log-log plots 
from screen analysis comminuted 
ores, noteworthy that closing 
the circuit means classifiers, 
bent the plots the course sizes and 
steepened the slope the finer sizes. 
records this fact his Montreal 
and Chicago papers. 

these same papers, Bond also 
records the fact, that grinds get 
finer, conventional classification be- 
comes progressively less efficient and 
that the log-log plots 
slopes accordingly. generally ac- 
knowledged that classification be- 
efficiency, and the capacity falls off. 

only within the last few years 
that any fundamental improvements 
have occurred classification per- 
taining primary grinding circuits, 
namely hydraulic machines cyclones 
and 


What Really Happens 


And now the reader has one 
the basic principles underlying the 
ability the non-cataracting ball 
mill reduce power and gain 
capacity, namely; (1) enhancing 
the elimination proper process size 
ore grains from the ball-mill feed 
high depression factor, means 
hydraulic classification and (2) 
elimination ore grains proper 
process size, fast they are gen- 
erated the ball mill means 
the classifying pool the mill itself. 

Many technicians may question the 
claims the effectiveness the 
classifying pool the ball mill. Under 
the direction Lewis, mill 
superintendent the Tennessee Cop- 
per Co., complete study was made 
the pulp conditions the pool 

Samples the pulp were removed 
from the pool, both laterally and 
logitudinally every ten inches 
pool Fig. shows summary 
the results existing three feet from 


LONOON BALL MILL CLOSED CIRCUITED WITH HYDRAULIC 


CLASSIFIER JANUARY 


POOL SAMPLES 
FROM TRUNNION OVERFLOW 
% % 
+65 SOLIDS 
6.5 
204 


72.4 74% SOLIOS 


HYDRAULIC CLASSIFIER 
OVERFLOW 544 


MILL 
DISCHARGE 23.9 


CLASSIFYING POOL MILL 
7FT LONG 


the discharge opening. 46.2% 
solids, this creditable job classi- 
fication. 

noted that the non- 
cataracting feature the ball charge 
provides quiet, undisturbed pool 
long. This essentially the equivalent 
6-ft classifier. pulp visible 
exiting from the ball charge above 
the pool level, consequently, there 
must exist rising current pulp 
under the pool surface, exits 
from the ball charge. This effect 
similar action the rising cur- 
rent effect hydraulic classifier. 

major power and capacity bene- 
fit derived from the high depression 
factor produced the classification 
the mill pool with assist from 
the hydraulic The gangue 
not ground fine, and es- 
sentially freed from the mineral con- 
stituents. 

Let’s define the term “depression 
are all familiar with the 
fact that ore containing two 
more minerals different specific 
gravities, that due classification 
the heavier minerals grind finer than 
the lighter minerals. This ex- 
pressed the literature 
ways, such ratio settling, dif- 
ferential separation, differential grind, 
etc. None these terms can ex- 
pressed single mathematical 
figure designate the extent which 
the phenomenon has occurred. 

The term depression factor was 
coined express the number mesh 
sizes between the largest particles 
essentially free gangue relation 
the largest essentially free particles 
heavier mineral resulting from 
classifying action. 

the largest particles 
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EED ROD MILL 2250 TONS 


BALL CHARGE 
LEVEL 
REST 


BALL MILL DATA 
BALL LOAD 24.5% MILL VOLUME 
BALL TONS 
15.0 
MAKE BALLS IN. 
MEAN DIA. BALLS 
LAYERS BALLS ASCENDING 


gangue rock are mesh size 
and the largest particles sulphide 
mineral are 100 mesh size, then 
the depression factor 2.0. Each 
mesh represents factor 1.0. 

better understanding the de- 
pression factor can gained from 
log-log plots, see Fig. this case 
there two mesh spread, 100% 
passing between the mineral and 
gangue curves. Hence there 2.0 
depression factor. 

Due imperfections classifica- 
tion and due the arbitrary cut off 
point dictated economics limit 
the grind, there are always some 
“chatty” particles minor nature. 
These are usually ignored setting 
the log-log curves between mineral 
and gangue. 

The depression factor 2.0, Fig. 
that produced with the non-catar- 
acting ball mill with assist from 
the hydraulic classifier closed circuited 
with it, ore from Tennessee Cop- 
London mill. depression factor 
high 2.5 has been reported. Fig. 
the log-log plot mineral and 
gangue London ore produced with 
conventional ball mill and conven- 
tioal classifier. The depression factor 
this case only 1.4. 

Subsieve size analyses are available 
the data that comprised the Fig. 
curves and these also have been plot- 
ted. The characteristic “cross 
point shown which point there 
difference between the per cent 
passing the mineral and gangue. 
This always true sulphide ores. 

Very information available 
the literature relative subsieve- 
analysis. Yet and large the subsieve 
sizes constitute the greatest per cent 
weight most metallurgical processes. 
The crossover point controlled 
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DEPRESSION FACTOR 
1.4 100% PASSING 
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The ball charge Tennessee 

provided the daily addition 

small balls tumbling mills. This 

fact came pretty close being the 

undoing the process Tennessee 

the early stages its development. 

Formulas failed and mental concep- 

operating experience, were useless. 

few facts can stated about charge 

80% PASSING SIZE have been disclosed Tennessee. 

140 MICRONS mills six feet diam- 

FACTOR ball charge accomplishes its 

2.0 PASSING balls cataracting, cascading, rolling 
and 

TENNESSEE COPPER CO. mills six feet diam- 

CLASSIFIER OVERFLOW eter, conventional speeds, the 

pulp dilution the mill, any 

other conventional mill, should 

from 74% solids. 10-ft 

mill, some classifying pool essential 

for improved results over small diam- 

eter mills. should much less 

than 70% solids. low 35% 

solids has accomplished good 

six-foot mills, conventional 
speeds, grinding roughly propor- 
tional power input. the 10-ft 
mill with ball charge 45% 
the mill volume, after the power 
grinding takes place, the power 
input increased, speed. 

any size mill, fast slow, 
charge one-inch make-up size 
cannot operate successfully except 
with small circulating load. Too 
much unground pulp the toe 
the charge dampens cushions the 
little balls’ action drastically. 

the moment, the ratio mill 
diameter the diameter the make- 
balls, seems the governing 
factor whether the mill cataracts 
its balls. 

With the Tennessee six-foot mills, 
the ratio 67:1, and the balls 
cataract. The ratio 120:1 the 
10-ft mill, and the balls not cata- 
ract. 

Technicians are well aware the 
benefits small balls. Ball size 
determined the largest pieces 
ore encountered. little oversize 
coarse feed particles can ex- 
pensive cost item. Variation the 
hardness the ore contributing 
factor. Usually balls 2-in. larger 
are pretty much conventional practice, 
operations. 

operation that produces the feed for 
classification and technicians should the volume the ball charge the non-cataracting ball 
know more about this matter from 45% 24-28%. Also, Tennessee, this unit the prima 
they nice gain daily capacity was donna the process and prob- 
Another pewer reduction ap- obtained. This was recorded ably the most pampered rod mill 
proximately 13.5%, developed Lewis June 1953. the industry. rod mill manufac- 


100 Engineering and Mining 


xt 


turer quite agrees with design 
tures, nor technicians agree with 
the mode operation. The unit has 
been under test conditions since 1929. 

The rod mill has high ratio 
length diameter, high dilution, 
high speed, high rod charge, vertical 
end liners, and grooved 
shell liner, with drum feeder and 
discharge. These factors 
may all improve the grinding effi- 
ciency. However, the 
opinion that the most important single 
factor improving the grind the 
practice removing worn rods week- 
ly, that the mill never contains 
broken rods, flat rods, pointed rods 
any other scrap metal pieces. 


The Bond Formula 


For the benefit some the 
younger and less experienced readers, 
bit explanation relative what 
the Bond formula and how works 
particular mystery how formulas 
are generated fit given set 
conditions factors. follows that 
formula can fit only one set 
factors. Some universities give courses 
relative the subject. 

this particular case, Bond took 
lot grinding results that were 
available him and, after culling 
out extreme cases that were not con- 
sistent with the better types opera- 
tions, struck average the 
factors pertinent the operations, 
and developed formula fit these 
factors and conditions. Therefore, the 
use the formula gives only the 
power terms the efficiency 
the combination factors upon 
which the formula for was pred- 

mind, that solving for one 
arrives the power value, consistent 
with average operation 
ball mills and 6-ft, open circuit rod 
mills, etc., existed the grind- 
ing technique prior 1950. It, there- 
fore, becomes perfectly obvious that 
something has subtracted from 
take care efficiency gains, 
the art comminution progresses 
and more efficient machinery develops. 

illustrate this point, large diam- 
eter mills are more efficient than 
small mills. Bond gives the cor- 
rection figure for this better efficiency. 
Unfortunately, does not have, 
least never has published, any 
corrective figures for the efficiency 
gains the other factors such 
size reduction, hydraulic and 
cyclone classifications, mill speed, etc. 

then becomes obvious that with- 
out the correct value one can 
get mixed and confused trying 
make comparisons means 


the Work Index, the formula. 

Another source error lies the 
accuracy the small sample used 
for making the grindability tests. The 
accuracy depends upon the ac- 
curacy the sample. This hard 
arrive when orebody con- 
tains various degrees hard and 
soft ore. For the most accuracy, 
grindability figures least three 
mesh sizes should established 
certain what one dealing with 
relation bonds adhesion and 
cohesion. This also helps inter- 
polating 
meshes. 

author amazed the meager 
information available for technicians 
design circuits. Errors high 
48% have been reported. rising 
metal prices this wonderful, provid- 
ing the error was the plus side. 
Nevertheless constitutes engineer- 
ing When the error the 
minus side, that bad. 


between 


Role the 


Many might ask what good the 
Bond formula solving for power re- 
quirements all these corrective 
figures must taken into considera- 
tion. Where does one find the correc- 
tive figures? How does one know 
has all the corrections? The fact is, 
not happy situation, but the 
author would like point out that 
prior the Bond formula, technicians 
had nothing and were com- 
pletely dependent upon manufacturers’ 
representatives give information. 
The record does not indicate that that 
was always happy situation either. 

using the Bond formula, many 
technicians fail realize that they are 
taking into consideration only 80% 
the ore; namely, that portion passing 
the 80% passing-size mark, that 
what the formula based Thus 
presumed that the other 20% 
will fall into place and behave prop- 
erly. This usually does, providing 
nothing happens disturb the normal 
distribution the mineral and gangue 
relationship created conventional 
quantities irregular shaped particles 
exist. For this reason the formula has 
direct application when cyclones 
hydraulic classification are involved 
small balls, etc. will found 
accurate only when the conditions 
the problem solved are close 
the base line factors the formula. 


Bond Formula 


Importance the Bond 
Formulas 


the opinion, the Bond 
formulas are among the most impor- 
tant developments the decade 
the art comminution. Proper ap- 
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plication important contribution 
our “know how.” The same ap- 
plies the Bond rod mill formula. 
Here again one must consider the 
fact that the formula deals only 
with the 80% passing size. 
measure relative efficiency 
basis only does not tell the whole 
story. Tramp oversize the 20% 
the ore plus the 80% passing mark 
plays vital part the ball mill oper- 
ation and overall operating cost. 

That mill can slowed down, the 
ball charge reduced, 
have the same better capacity, 
more experienced 
technicians are willing accept re- 
the contention that “some- 
thing new has been added.” 

The most publicized criticism along 
this line come from Mr. 
Bond contends that much smaller, 
fast conventional mill will produce the 
same amount 80% passing size ma- 
terial for the same power. Hence, 
and some others, not believe that 
the 10-ft mill the Tennessee Process 
will handle much tonnage capacity 
tional speed. 

This misconception arises from the 
lack understanding and apprecia- 
tion the change depression factor 
the 20% the ore that the Bond 
formula does not take into considera- 
tion. 

again referring Fig. will 
observed that the 80% passing size, 
the ore, 112 microns, which es- 
sential for mineral and gangue libera- 
tion 100% passing conventional 
classification. 

The value therefore 112 
the formula. 

Fig. will noted that the 
same degree liberation occurs with 
80% passing size 140 microns 
the ore due the hydraulic classifica- 
tion and non-cataracting ball mill 
depression factor Consequently 
any attempt evaluate the non-cata- 
racting ball mill with 80% passing 
size greater than 112 microns ob- 
viously incorrect the mineral and 
gangue liberation would not take place 
the 100% passing size, conven- 
tional mills and classifiers. the liber- 
ation point the mineral curve must 
stay pegged 100 mesh the 100% 
passing size. Incidentally, cyclones 
have theoretically about the same abil- 
ity create high depression factors 
close circuited with the proper ball 
mill 

The author feels that some con- 
structive discussion this matter 
order, due the potential possibilities 
cyclone classifiers, hydraulic classi- 
fication and IMC (In Mill Classifica- 
tion). Metallurgical engineers are con- 
cerned with mineral and gangue rock 
liberation the 100% passing size 


101 


log-log plots, minimum expendi- 
ture power. What happens the 
passing size, any other point, 
has nothing with metallurgical 
results, has been shown that classi- 
fication can and does change the slope 
log-log plots comminuted ores 
changing the distribution various 
minerals the Individual min- 
erals not change slope which fact 
accordance with the Schuhmann 
concept. must follow that con- 
ditions arise change the slopes, then, 
for formula purposes the Bond type, 
different passing points must estab- 
lished. The 80% point purely arbi- 
trary suit the condition slopes 
established fast conventional mills, 
with 
classifiers. 

Mr. ideas are purely hypo- 
thetical, there does not exist the 
industry primary grind with fast 
10-ft mill operating, with balls. 
reviews published figures, 
disclosed the Tennessee Copper Co. 
tonnage figure Column FFF 
was published 1953. Any way 
one looks it, that lot mineral 
and gangue rock liberation for the 
power applied. Tonnage has been ma- 
terially increased this date. 

Mr. Bond also contends that 
balls should considered “conven- 
tional,” although the time estab- 
lished his basic factors upon which 
the formula was devised, there did not 
exist any conventional primary mills, 
any size, using make-up balls, 
nor any exist There are 
few operations using balls. 
general, rod mill operation 
proved greatly during the past several 
years and the feed ball mills gen- 
erally finer. One would expect the 
trend smaller balls, time 
goes by, the benefits powerwise and 
tonnage capacity are well known. 


The point Mr. Bond wishes make 
that purchasers ball mills can 
save capital expense buying fast 
conventional mills rather 
slow-speed mills, although willing- 
admits that the non-cataracting mill 
process highly efficient. Over the 
years there has been lot this kind 
talk relative grate mills, slow 
speed mills, etc. Strange enough, there 
powerhouse capital This will vary 
different locations, but fair figure 
seems $200 per installed 
capacity. The power saving the non- 
cataracting ball mill and balls, 
properly operated for high depres- 
sion factor, offers something the 
order 30%. This, reflected back 
the cost power plants power 
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Table 1—Grinding Data 


Conventional ball mills 
with conventional 


Non-cataracting 
mill with hydraulic 


classifiers classifier 
FFF 
Tons per hours 1,250 2,250 
Input, 387 370 
Kwh per ton. 5.54 2.97 
Per cent critical speed 86.4 62.1 


contracts, 
plate. 

The reader may well ask, why all 
this detailed discussion Mr. Bond’s 
this. The author believes that the fac- 
tual evidence supports the contention 
that any 10-ft diameter mill, with 
good rod mill operation ahead it, 
can convert the non-cataracting 
process and doing gain little 
capacity, reduce operating costs and 
improve the metallurgical results. Mr. 
Bond does not think that slowing down 
the mill will grind much ore the 
same amount 80% passing size. 
The author contends that will grind 
much ore even little more 
the economical degree mineral and 
Admittedly the viewpoint 
would not apply industrial grinds 
such cement aggregate, cement 
plants, etc. where the material 
ground homogeneous nature. 

The foregoing indicates 
draulic classification plays very im- 
portant part the non-cataracting 
mill process. Just how much this 
occurs the classifier and how much 
the mill pool, not known. 

During the development period, the 
hydraulic classifier was out commis- 
sion for several days two 
Both times the plant was kept operat- 
ing successfully, depending only upon 
the classification the mill pool. 
these times the dilution the pulp 
existing from the ball mill 
classifier. 


interesting contem- 


Mill 


factor that lot potential possi- 
bility, either alone conjunction 
with hydraulic classifiers cyclones. 

will remembered that the pro- 
cess was devised minimize oxida- 
tion the grinding circuit, and hence, 
enhance the recovery and grade 
Space does not permit 
discussion this subject, but can 
stated that the process has been ex- 
tremely successful this respect. The 
non-cataracting ball mill process has 
much recommend those who 
have easily oxidized minerals grind 
and process, 


The question arises whether 
other ball mill diameters can con- 
verted the non-cataracting type. 
far the author knows, the crux 
the situation lies the ratio mill 
diameter ball diameter. Something 
the order will remain 
for further investigation clarify this 
question well evaluate and 
work out other details. 


Operating Observations 


the event that the non-cataracting 
ball mill close circuited with any 
type classifier cyclone, seems 
make little difference whether 
not the rod mill discharge feeds direct 
the non-cataracting ball mill 
the auxiliary equipment, provided 


that the dilution the mill low 
enough. 


limited ability break feed par- 
ticles coarser than mesh, de- 
pending upon grindability. 

Proper means must provided 
the discharge opening prevent 
tramp oversize exiting the pulp. 

The lifters the liners should not 
higher than the diameter the 
make-up balls, otherwise the balls 
pocket and reduce the capacity. The 
lifters should close enough 
minimize slip the shell. 

Obviously the non-cataracting prin- 
ciple applies only trunnion overflow 
mills. 

the present time, mill speeds 
best. 

The diameter the trunnion dis- 
charge opening should designed 
exit the classified pulp the mill. 
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Mr. Bond Answers Questions Raised Mr. Myers 


FRED BOND 


MR. HAS MADE interesting 
presentation material favoring the 
non-cataracting ball mill, and many 
points his discussion are well taken. 
However, his treatment the Third 
application the work index, shows 
that the subject not fully understood. 

His general objections the Third 
calculations seem about 


The 80% passing size criterion 
does not completely define the size 
distribution. 


The equations are empirical and 
can fit only one set factors. 
other words, the theory not general- 
applicable. 


not clear about the func- 
tion and use correction factors. 


The 80% passing size and work 
index not take into account the 
metallurgical results obtained from 
grind. These depend upon such 
items the type breakage and 
the “depression factor.” 


The samples used for grindability 
tests may not representative. Tests 
several mesh sizes are desirable. 


The Third Theory states that the 
useful work done crushing and 
grinding inversely proportional 
the square root the diameter 
the product particles, and hence 
directly proportional the new crack 
length formed, the square root 
the new surface area formed. 
disagreement with the older 
Rittinger Theory, which states that 
the work directly proportional 
the diameters the product particles. 
also disagreement with the 
Kick Theory, which states that the 
work proportional the reduction 
volume the particles concerned. 

Any analysis the work done 
crushing and grinding requires the 
application some theory com- 
minution, and Mr. Myers states, 
practical method was developed 
until the discovery the Third 
Theory. the other hand, the Third 
Theory does not automatically solve 
all crushing and grinding problems. 
merely useful tool, with skill 


Mr. Bond is consulting engineer of the 
Machinery Department, 


Process 
Allis-Chalmers Mfg. Co 


und knowledge needed many ap- 
plications. 

Third Theory logical 
result the combination 
energy and the modern concept 
brittle breakage. Stress applied 
the rock and absorbing 
strain energy. Crack tips are formed 
when the stress locally exceeds the 
breaking strength. With the formation 
the crack tips the strain energy 
flows, splitting the rock, 
energy released heat. The energy 
required break proportional 
the length the crack tips 

The Third Theory has more 
complete theoretical basis than the 
two old theories. The Rittinger Theory 
rests the erroneous assumption 
that the surface energy 
equals the energy required break, 
proportional it. The Kick 
applies the strain energy 
deformation the breakage cubes 
other equi-dimensional 
without reference the formation 
crack tips the essential process 
brittle breakage. 

direct method for the measure- 
ment the crack length broken 
rock exists; however, mathematic- 
ally equal the square root one- 
half the surface area, and hence 
inversely proportional the square 
root the particle diameters. This 
relationship used applying the 
Third Theory. 


The 80% passing size 
practical. 


The size 80% passes 
used Prof. Taggart his Hand- 
hook Mineral Dressing, and was 
selected practical, readily obtain- 
able, and reasonably accurate criter- 
ion the size crushed ground 
product. selected point the 
plotted size distribution line, and 
represents the 20% the ore above 
that point just accurately does 
the 80% below. does not define 
the slope the line above below, 
accordance with the first point 
cited objection Mr. Myers. 
The slope function the work 
index, and any change slope 
equated change the work 
index value. the plotted product 
slope increased, the increased ef- 
ficiency will shown decrease 
the work index. The wide applica- 
tion the Third Theory crushing 
and grinding problems would have 
been impossible without the use 
passing size criterion. 

When equals the size microns 
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which 80% the product passes, 
the size 80% the feed passes, 
the kwh input per short ton, 
and the work index, then 
Equation 


This the basic equation and 


mathematical statement the Third 
Theory; any one the four quantities 
concerned can obtained from 
when the other three are 
has been found agree with actual 
crushing and grinding conditions over 
the entire size reduction range. 
not limited any operating con- 
ditions, but has general application 
the entire field comminution. 

The work index the reference 
standard, from which the work re- 
quired reduce from any feed size 
any product size can found 
kwh required reduce short ton 
from theoretically infinite feed size 
80% passing 100 microns, equiva- 
lent about 67% passing 200 mesh. 
the work index any material de- 
creases the mechanical efficiency 
reduction 


Third Theory 
ment not empirical. 


denial the second objection 
cited; there has been nothing em- 
pirical the development the 
Third Theory outlined above, un- 
less confirmation the agreement 
theory with facts can called. 
The efficiencies different reduction 
machines, and different operating con- 
ditions the same ore can com- 
pared directly calculating the work 
indices from transposed Equation 

However, the transformation 
laboratory crushing and grinding test 
results into work index values done 
empirically order make the work 
index determined from laboratory 
tests correspond the average 
actual plant operations. empirical 
formula which represents the average 
all the data available that field, 
was developed for each type lab- 
oratory comminution test. With these 
formulas new installations 
planned from laboratory tests, and 
individual plant operating efficiencies 
can compared with the average 
efficiency shown laboratory 
test that 

The efficiencies different plants 
operating different ores also can 
compared with each other, using 
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the plant and laboratory work 
indices each ore. 


used only evaluate and 
explain conditions responsible 
for difference plant work 
indices. 


more work index values from 
plants are obtained 
factors governing relationships 
hetween different machines and con- 
ditions, For instance, has been 
found that the average work index 
dry grinding approximately 4/3 
that wet grinding, and wet 
grinding the average work index 
inversely proportional the inside 
mill diameter the power 0.15. The 
effects the work index changes 
many mill operating conditions, 
such circulating loads, ball and rod 
sizes, feed size, pulp dilution, liner 
shapes, mill speed, etc., are continu- 
ally being studied, and are published 
soon reliable factors become 
available, service the industry. 
The point that Mr. Myers seemingly 
misapprehends the third objection 
cited, that these factors are not 
used calculating the work indices 
different existing installations for 
comparison. Different operations 
the same ore are compared the 
general Equation alone; when dif- 
ferent ores with different grindabilities 
are compared both Equation and 
the empirical formula for transform- 
ing grindabilities work indices are 
used. The factors are used only 
evaluate and explain the different con- 
ditions responsible for the difference 
plant work indices. 


grind will report change 
work index and work input 
per ton. 


plots showing the different size 
distributions heavy minerals and 
light minerals when ground together 
are interesting, and the subject de- 
serves more study. However, 
evident that the grinding effect 
the Tennessee ore containing 
about 60% heavy sulphides should 
quite different from that 
light siliceous ore with only few 
per cent sulphide minerals. 

The size 100% passes ex- 
tremely inaccurate figure for least 
two reasons: (1) the log-log plot 
curved distribution line, line whose 
curvature very ill defined best. 
(2) The presence absence 
few particles tramp over-size 
the sample can invalidate it. 

The “depression factor” the esti- 
mated number screen scale 
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spaces between the size 100% 
the plant tailing passes the size 
100% the concentrate passes. 
not accurate value. For instance, 
observed Fig. that the mineral 
distribution line curved meet the 
100% passing line, and gives “de- 
pression factor” 1.4; while Fig. 
the mineral line drawn straight 
from 150 mesh give “depression 
factor” 2.0. had been drawn 
with the same curvature Fig. 
the “depression factor” would have 
heen decreased. The mineral and 
gangue slopes both Fig. and 
are listed equivalent deg 
and deg respectively, but the plot- 


ted slopes Fig. not agree 
with those 


changed that the same flotation 
recovery and grade are obtained with 
coarser grind, the improvement will 
value the 80% passing size and 
decreased work input, with possibly 
decreased work index. Evaluating 
the different size distributions min- 
eral and gangue should aid under- 
standing the reasons responsible for 
the improvement, but the improvement 
itself recorded the decreased 
work input accordance with Equa- 
tion 

would ideal ore grinding in- 
stallations different plants could 
compared direct calculations the 
basis concentrate recovery and 
grade, with reference product 
particle size. Until our technical 
edge reaches that high point, mills 
ing specified size, specified per- 
centage passing specified mesh. the 
grinding operation can improved 
produce less fines, the plant work in- 
dex will decrease and the 80% passing 
size can increased slightly without 
injury the concentrate recovery 
grade. More selective breakage along 
crystal faces will also permit 
crease the specified product size. 
effects are subject experience 
and testing each individual ore. Any 
significant change the grind will re- 
port change the work index and 
work input per ton, disagreement 
with objection number 


The research man must 
determine the practical number 


Representative samples must as- 
sumed all laboratory testing, and 
test results are obviously made more 
accurate increasing the number and 
range the tests. The last objection 
cited simply calls for more accuracy 
sampling and more test work. 

Complete data regarding the grind- 
ing experience the London mill 
the Tennessee Copper Co., indicated 


Table ate not available for pub- 
lication. The merger data 
are not sufficient permit detailed 
analysis. They show that when fine 
rod mill product this soft heavy ore, 
with about 95% passing mesh, was 
fed classifiers closed circuits with 
ball mills and ground about 95% 
passing mesh, large savings 
power and metal wear resulted when 
the following changes were made: 


Inside diameter was doubled 

Ball size fed was decreased from 

Classifier efficiency was greatly 
increased. 

Mill speed was decreased from 
about 86% about 62% critical. 

Mill pulp dilution was increased 
from 75% solids about 58% (and 
solids. 

Ball charge was decreased from 
about 45% about 29% (and 25%) 
mill volume. 


Since the published data not per- 
mit segregation these changes, the 
individual effects remain largely con- 
jectural, and any serious discussion 
them rather futile. particular, the 
change from three small ball mills 
one large mill obscures the question 
mill capacity. other words, would 
the large mill have greater capacity 
about 75% critical speed and 
ball charge 40% mill volume 
than has present? 

Long range tests were made with 
9x7-ft ball mill the Wright Har- 
greaves plant The ball 
load was decreased from 27.66 tons 
18.77 tons, from about 30% 
the mill volume, and the speed was re- 
duced from rpm, from 
about about 60% critical. The 
average tons per day dropped from 
527 478, decrease about 10%. 
The power dropped from 338 275 
hp. and the energy consumption drop- 
ped from 11.5 10.3 kwh per ton, 
about 10%. The steel consumption 
dropped from 2.403 per 
ton, about 48%. Additional infor- 
mation not previously published shows 
that 3-in. make-up balls were used, the 
mill feed has 36.4% plus mesh, the 
mill discharge contained 72% solids, 
and the classifier overflow had 40.2% 
passing 200 mesh. 

These results show that large 
saving metal wear, and savings 
10% power cost per ton, were ob- 
tained the expense 10% de- 
crease mill capacity. However, the 
large balls and large feed size make the 
grinding conditions very different from 
those Tennessee Copper. 

Some classification takes place 
every wet grinding overflow mill, and 
there doubt that decreasing the 
agitation the mill, decreasing mill 


Engineering and Mining 


| | 


speed and ball charge volume while 
increasing dilution, will increase the 
classification separation. The question 
here just what portion the total 
gain efficiency should assigned 
the in-mill-classification system, and 
what expense mill capacity. 

Messrs. Myers and Lewis have per- 
formed distinct service calling 
attention the possible savings re- 
sulting from decrease the mill 
speed and volume ball charge. 
hoped that sufficient actual oper- 
atingedata this subject will pub- 
lished permit complete economic 
appraisal. 
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CMA Conference 


(Continued from 89) 


speed was increased 20% with the 
new bits. 

Performance the wire-line core 
barrel was shown colored movie 
prepared the Longyear Co. 
More than 300,000 drilling 
many types rock indicates the ac- 
ceptance which this equipment get- 
ting exploration projects. was 
reported that during record shift, 
footage made with wire-line unit 
totaled 225 Anaconda’s Jackpile 
mine. 


How Mills Are Financed 


Thomas Creamer, the First 
National City Bank New York 
told how commercial bank finances 
mining milling operation. Three 
factors known the “three c’s” are 
considered when applicant applies 
for loan—his character, capacity 
ability produce and his capital. 
the case uranium mill financing, 
the applicant expected supply 
least 50% the capital for the 
project. Creamer told the audience 
that money tight and that now 


very difficult raise “term money 


” 


Prosperity Question 


Felix Wormser, Assistant Secretary 
for Mineral Resources, Depart- 
ment Interior, reported that min- 
eral production the for 1956 


reached record peak over $17- 
billion including fuels, metals and non- 
metallics, and that “Colorado didn't 
over $300-million mineral wealth 
excluding uranium. 

contrast this view great 
prosperity, Senator Arthur Wat- 
kins Utah said the domestic 
mining industry “that the patient 
sick, and that ready for, not 
the operating room, least the treat- 
ment room. The solution appears 
the formulation and passage 
legislation establishing long-range pol- 
icies for the preservation the do- 
mining industry.” 

chairman the National Lead and 
Zinc Committee, cited these figures 
show how badly Utah pro- 
ducers had ben hit: 1949 custom 
mills and smelters Utah produced 
49,208 tons lead and zinc metal. 
1955 they produced 
from the same sources, decrease 

concluded that, “Well-managed 
mining companies, for the protection 
their stockholders, must tend 
abandon development this country 
favor foreign ventures more ad- 
vantageous 
from cost, tax and other considera- 
tions including the barter program 
the sustain their prices.” 


Trade Agreements Condemned 


Senator, George Ma- 
lone flayed Congress for having yield- 
its responsibility tariff deter- 
mination the President under the 
Trade Agreements Act 1934 and 
“even more amazing” for having ex- 
tended the act for three years the 
84th Congress 1955. said, 
“The Trade Agreements Act now ex- 
pires June 1958 and this nation 
being blackmailed through contin- 
ued threats retaliation Congress 
should even attempt regain our 
economic independence, guaranteed 
the Constitution the United 


What the Industry Wants 


Resolutions passed the Colora- 
Mining Association called for the 
following: 

Free trade with all countries 
which adopt laws and regulations sim- 
ilar ours which have resulted 
our high standard living including 
wage-hour laws, social security laws, 
unemployment compensation 
compensation laws, an- 
ti-trust laws, and similar legislation. 

Duties and tariffs which will 
equalize the cost production for 
those countries which not adopt 
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legislation mentioned No. above. 

end exchange and cur- 
rency agreements whereby 
values are given foreign paper mon- 

Return gold standard money 
with full convertibility with our paper 
money and our other currencies. 

Requirement that nations the 
Far East now threatened Com- 
munist infiltration should again permit 
imports silver and silver coins 
satisfy monetary needs. 

Repeal provisions the Gold 
Act 1934 which deny the Amer- 
ican people their Constitutional right 
buy, own sell gold. 

Resumption Congress its 
Constitutional duty regulate com- 
adjust duties, excises and im- 
ports through the agency the 
Tariff 

Permit the Trade Agreements 
Act 1934 expire June 1958. 

the Atomic Energy Commission for 
extending the uranium purchase pro- 
gram and initial production bonus 
until 

10. Reduction penalties for high- 
lime contents uranium ores, and 
more equitable payment for other 
with 

Assumption maintenance 
and repair access roads coun- 
ties deriving new tax income from 

12. Extension haulage and de- 
velopment allowances until 1966. 

13. Permanent establishment the 
Western Governors Conference 
Metal Mining. 

14. Depletion allowances the 
oil shale industry equal those given 
the oil industry. 

15. income tax exemption 
the first $25,000 worth 
duced during any one year from 
mines consisting one claim, with 
maximum $100,000 over four- 
year period. 

16. stockpiling for 
fluorspar, tungsten, manganese, asbes- 
tos and other metals which will con- 
trol wide fluctuations the prices 
these materials. 

17. Continuation program 
the Government develop the oil 
shale 

18. Establishment excise tax 
per lead and zinc imports 
whenever the price lead falls be- 
low per New York quota- 
tions, the price zinc falls beloy 

Amendment Internal Rev- 
23% depletion gross production 
metal and mineral mining operations 
65% depletion net production 
such mines. 
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Mitchell 


Emanuel has been named man- 
ager the Anaconda Reduction Depart- 
ment Anaconda, Mont., succeeding 
William Mitchell who retired after 
years service, but will continue 
metallurgical consultant. Mr. Emanuel 
joined Anaconda 1920 assistant en- 
gineer the testing department, 1955 
was promoted general superinten 
dent the Reduction Department. 


Geological Survey December, 
has been appointed Wyoming State Min- 
erals Supervisor, succeeding Georg Jar- 
vis who resigned Feb. Mr. Swedenborg 
was with the USGS for years. 


Mills has been named assistant 
manager the research and develop- 
ment division Consolidated Mining 
Smelting Co., Trail, has held 
the post chairman the company’s 
research board since 


Alvin Thuli has been named 
engineer the Utah Copper 
Kennecott Copper Corp, succeeding 
Jones, retired. Formerly with Braden 
Copper Chile, Mr. Thuli came 
the states assistant chief engineer 
Western mining divisions Salt Lake 
City 1956, was named 
assistant chief engineer Utah Copper 


Kennecott Copper Corp. officials 
from Salt Lake City have been “loaned” 
the Braden Copper Co. Chile 
for six review oper- 
ations practices. They are: Ira Hearn, 
industrial engineer, Western mining di- 
general 
Utah Copper Division. 


has been named assis- 
tant the general superintendent, Kim- 
berley Operations, Consolidated Mining 
Smelting Co., Trail, Before join- 
ing Cominco testing engineer 
the Sullivan Mine 1948, saw ser- 
vice with the Britannia Mining Smelt- 
ing Ltd, and the Granby 
dated Mining, Smelting Power 
Ltd. 1955 was transferred Trail 
take special duties administra- 
tion, becoming supervisor budgetary 


LeGrand has been appointed 
sistant production manager the Con- 
solidated Feldspar Department, Indus- 
trial Minerals Division International 
Minerals Chemical Corp. 
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Bowman, for many years asso- 
ciated with the Anaconda Co. re- 
search, operation and management, and 
until recently chief metallurgist the 
Anaconda Reduction 
Anaconda, Mont., has retired from ser- 
vice become associate Behre, 
Dolbear and Inc., mining, geological 
and metallurgical consultants, 


Recent Oliver Mining Division 
promotions have been: Earle Stein- 
brecher, plant foreman, assistant gen- 
eral plant foreman the Sherman group 
crushing and screening plant Chis- 
holm, Minn.; William Widstrand, 
plant foreman, assistant general plant 
foreman the Hull-Rust crushing and 
screening plant; Kenneth Prothero, 
supervisor-maintenance planning, ap- 
pointed assistant superintendent main- 
Louis Bach, assistant shop 
foreman for shop foreman; Robert 
Stevens, clectrical foreman, general 
electrical foreman; Jacob Gregorich Jr., 
maintenance shovel foreman, general 
foreman-mobile equipment repair; and 
Leo Petersen cashier for the Hibbing- 
Chisholm 


Frank Knight has been named di- 
rector the Arizona Department 
Mineral Resources. graduate the 
Massachusetts Institute Technology, 
took over the management Christ- 
mas Copper Corp. Arizona 1937, 
became vice president 1939 and pres- 
ident 1953. one the organ- 
of. Sam Knight Mining Lease, 
Inc., which operates various Arizona 
operations, 


Gordon Gray, assistant secretary 
defense for international security affairs, 
has been selected replace Arthur 
Flemming, director ODM. 


“A 

Perry Wendel 


Vincent Perry has been elected 
vice-president the Anaconda Co. 
had been chief geologist for Anaconda 
since 1948. mining engineering gradu- 
ate the University California, 
obtained his master’s degree mining 
and geology from Columbia University 
1924, and joined Anaconda that year. 
Herbert Wendel has been appointed 
chairman the bureau safety Ana- 
conda and subsidiary companies, suc- 
ceeding John Boardman who retired 
after years service Anaconda. 
graduate the Montana School 
Mines 1927, Mr. Wendel has been 
closely associated with safety work the 
Butte mines for more than years. 


Lundborg 


Carl assistant chief en- 
gineer Butte, Mont., headquarters 
the Anaconda Co., has been named 
succeed Rollin Kennard, chief engi- 
neer (mechanical and electrical) the 
Anaconda Western operations. Mr. 
Lundborg has been supervisory cap- 
acity Great Falls, Columbia Falls and 
Butte during the past years. Mr. 
Kennard retired after years service. 


Franklin Baker, Livingston, Mont., 
1956 graduate Montana School 
Mines, was first place award recipient 
the fifteenth national student prize 
paper contest the AIME. 


Quine was appointed general 
manager Lucky Uranium Corp., 
Riverton, Wyo. supervising con- 
struction Lucky Mc’s new uranium 
mill the Gas Hills section. Mr. Quine 
was formerly general superintendent 
the Goldfield Consolidated Mines 
operation Colville, Wash. 


Lehnertz, staff geologist with 
Amuedo Ivey, Denver, 
survey the island. 


Columbia-Geneva Steel Division, was 
elected president and director Co- 
lumbia Iron Mining Co., corporation 
subsidiary, succeeding the late Alden 
Roach. McCall was named vice 
president-operations. 


Eagle-Picher Co. has announced the 
following staff promotions: Claude 
Dale has been named assistant general 
manager the mining and smelting 
division and will work out the divi- 
sion’s main office Miami, Okla. Robert 
Haffner has been named manager 
the opera- 
tions, succeeding Mr. Dale. Harold 
Haman will succeed Mr. Haffner gen- 
eral superintendent the 
consin operations and Henry Farrey, 
formerly chief engineer, will succeed Mr. 
Haman superintendent the com- 
Linden, Wis, mine. 

the Tri-State district 
Missouri and Kansas, Cuddeback 
has been named general manager suc- 
ceeding Harrison who retiring. 
Elizondo will succeed Mr. Cudde- 
back general superintendent Tri- 
State Mines and Lloyd Wetherell has 
been named assistant general superin- 
tendent. 
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Reinsulate with 


Uskorona 
and “D. Tapes 


Mechanical Goods Division 


United 
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cable becomes good new when you 
reinsulate with Uskorona and re-jacket with 
splicing compound. The “D.R.” compound provides 
outside vulcanized covering. These completely reliable 
tapes give: 
Extra-tight grip plus high tensile strength. 
They stand under acid, alkalies and 
moisture for mining machine cables. 
Dangerous leaks can’t occur, because pinholes 
are impossible. 
Absolutely waterproof. 


Like all the tapes and splicing compounds 
United States Rubber complete line, 
Uskorona was developed for specific operating 
conditions, yet can handle wide range electrical 
and general purpose jobs. exceeds 
specifications. 

Get touch with any our numerous distributors 
one our District Sales Offices, write 
Rockefeller Center, New York 


States Rubber 
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PERSONALS 


Koenig 


Merz 


Robert Koenig and Russell Merz 
were elected presidents, respectively, 
Cerro Pasco Corp. (Delaware) and 
Cerro Pasco Sales Corp. Both com- 
panies are new wholly owned subsidia- 
ries Cerro Pasco (New York). 
These new positions are addition 
their continuing responsibilities 
dent and vice-president, respectively, 
Cerro Pasco Corp. (New York). 
John Hanley has been elected vice- 
president Cerro Pasco Sales Corp. 


Don Snyder Pan American 
Sulphur Co., has been elected vice 
president and director the Mex- 
ican subsidiary, Azufrefia Panamericana, 
V., and has ben transferred 
from Houston Mexico City. was 
associated with Texas Gulf Sulphur Co. 
for years before joining Pan Ameri- 
can. 


Dean Hanson, formerly Grand 
Junction representative the Colorado 
Mining now the 
safety department Union Carbide Nu- 
Uravan. 


Arundale, former assistant chief 
construction and chemical materials 
branch the Bureau Mines, 
has been named Consul Elizabethville, 
Belgian Congo. 


Douglas Waring, C.B.E., has been 
made Knight Bachelor the 
New Years Honors List for his public 
services Malaya where president 
the Federated Malay States Chamber 
Mines and chairman the Tin In- 
dustry Board, well chairman and 
managing director Anglo-Oriental 
(Malaya) 


Shoemaker, general manager, 
Homestake Mining Lead, has 
accepted the chairmanship 
tional program committee for the 1957 
Metal Mining Industrial Minerals Con- 
vention the American Mining Con- 
gress, held Salt Lake City, Sept. 
9-12. Pett, general manager, Utah 
Copper Division, Kennecott Copper 
Corp., Salt Lake City, general chair- 
man the convention. 


Lee Messerly, superintendent Hecla 
Mining Star zinc mining operation 
Burke, Idaho since 1953, has resigned 
accept appointment manager 
mining operations for Federal Uran- 
ium Corp. Salt Lake City. had 
been with Hecla for years. 


Adolph Lundquist who had been 
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Parker Gordon 

Ralph Parker, vice-president the 
company, has been elected director 
the International Nickel Co. Canada, 
Ltd., succeeding James Duncan, re- 
signed. Mr. Parker president Cana- 
dian Nickel Co., Ltd., Inco’s exploration 
and prospecting Roy 
Gordon has been elected executive vice- 
president International Nickel Co. 
Canada, Ltd. and International Nickel 
Co., Inc., the company’s subsidiary. 
had been vice-president. 


general manager Colorado Plateau op- 
erations for Union Carbide Nuclear 
since 1955, was appointed vice presi- 
dent the company. joined Union 
Carbide Nuclear (then Vanadium) 
1942 assistant superintendent 
operations, and was named general su- 
perintendent the Uravan and Rifle 
mills 1952. his new post will 
located New York City. 


Stanley Mahon Jr., superintendent 
the Weggum group, Hanna Co. 
Hibbing, Minn., has been transferred 
Moose Mountain, Ontario, and will 
superintendent that low grade iron 
ore property mined open pit 
method with crude ore concentrated 
magnetic process. Lloyd Bredvold, super- 
intendent South Agnew and Morton 
Mines, will charge Weggum 
group. 


Donald Lindgren has been named 
chief mining geologist for the Northern 
Pacific Railway Co., with headquarters 


John Moore, assistant general super- 
intendent hydrometallurgy, has been 
promoted assistant general super- 
intendent the Anaconda Reduction 
Department. Frank Day, assistant general 
superintendent pyrometallurgy, has 
been promoted general superintendent 
the Anaconda Reduction Department. 
John Bolles, assistant superintendent 
concentration, has been promoted the 
post concentrator metallurgist. 


Milkwick Roeder 


Clifford Milkwick, former super- 
intendent the concentrator, has been 
superintendent employee re- 
lations, Anaconda Reduction Department, 
Anaconda, Mont. graduate the 
Montana School Mines 1919, Mr. 
joined the company assis- 
tant testing engineer the research 
department that same year. Fred 
Roeder, former assistant superintendent 
the concentrator since 1950, has suc- 
ceeded Mr. Milkwick superintendent. 


St. Paul, Minn. will supervise 
expanded staff mining geologists en- 
gaged the exploration and development 
the mineral resources the com- 
large land holdings, exclusive 
oil and gas. 


OBITUARIES 


Albert Featherstone, 87, president 
Golconda Lead Mines, retired federal 
court judge and prominent figure 
Idaho political and mining circles for 
many years, died his home Wallace, 
15. the time his death, was 
also director Lucky Friday Silver- 
Lead Mines, Clayton Silver and Silver 
Syndicate Inc. 


Gust Carlson, 87, one the early 
pioneers the Mesabi and Cuyuna 
Ranges, died Duluth, Minn. Nov. 
28. was founder the Carlson Ex- 
ploration Co., and Idaho discovered 
and developed the 
zinc mine Wallace. 


Daniel Murphy, 74, executive 
Bunker Hill Co., died Jan. San 
Francisco. His long association with 
Bunker Hill began 1924, when was 
elected the board directors. Two 
years later became vice president, 
and 1939 was treasurer. 


Robert Tunstall Walker, 77, president 
Walker Enginering Corp., and min- 
ing geologist and author, died Jan. 
Colorado Springs, Colo. geologist. 
consolidated the properties that be- 
came the Resurrection Mining Co. 
Leadville, Colo., and was subsequently 
associated with this company con- 
sulting capacity from 1937-1951 when 
formed Walker Enginering Corp. 


Correction 
the February 1957 issue 
150, the name Paul Allsman, chief 
mining engineer, Bureau Mines, 
was misspelled. 
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Moore Day 


MINING MAN’S GUIDE 
Ryerson Products and Services 


You can draw your nearby Ryerson plant for products not pictured here include: Re-bars, ex- 


almost endless number products and serv- panded metal, grating, plastic pipe, machinery 
the more you concentrate your pur- and tools, etc. See your Ryerson catalog for com- 
chases one source, the more you save. Ryerson plete list and write for descriptive literature. 


BARS—The most complete range STRUCTURALS H-beams, PLATES —14 types including special 
types, shapes and sizes well the channels, angles, tees and zees—all low carbon plates for forming and 
largest tonnage. ASTM spec. A-7. welding, leaded New etc. 


SHEETS than dif- and welded BARS—Cold finished for 
ferent types pattern sizes, cut-to- chanical tubing, fluid power tubing, every use: screw steel, Ledloy, accuracy 
order sizes, strip coils, structural and boiler tubes, etc. stock, machinery steel, shafting, etc. 


alloys for fastest machining, all per- 2,221 sizes, shapes, types, finishes: quickly cut from strong rolled steel— 


formance-proved tests. sheets, plates, bars, pipe, etc. one hundreds all 
OSEPH RYERSON SON, INC. PLANTS AT: NEW YORK BOSTON WALLINGFORD, PHILADELPHIA CHARLOTTE, 
LEVELAND « DETROIT ¢« PITTSBURGH e BUFFALO « CHICAGO « MILWAUKEE « T, LOUIS « LOS ANGELES e SAN FRANCISCO e SPOKANE « SEATTLE 
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OPERATING IDEAS 


Saw Truck Handy 


Nevada-Massachusetts Co., Tungsten, 
Nevada, any site where timber has 
cut. Built from used material com- 
pany shops, unit installed bare 
chassis used Chevrolet truck and 
powered from rear wheels. was de- 
vised Clarence Young, pit foreman. 
Belt driven circular saw blade mounted 
free end counter-weighted steel 
vertical-swing arm. Flat belt moved 
large pulley shaft arm hinge 
support. Second pulley same shaft 
line with and belt connected an- 
other pulley right rear wheel truck. 
Rear wheels are jacked before saw- 
ing commences. Bench-like frames shown 
extending out from each side saw 
are used when handling extra long tim- 
ber. Frames swing for traveling. 


Borehole Shaft 
Speeds Supply 


Quick from surface and elimi- 
nation underground storeroom are 
benefits borehole shaft alongside 
face supplyhouse Mine Consoli- 
dated Coal Co., Va. Telephone con 
nection from shaft station surface 
helps speed operation. Hole 
churn drilled with grouted-in cas 
ing. Circular steel cage used with 
ton hoist. Shaft can serve emergency 
exit too, 


Power Reel Helps 


WHEN MOVING servicing conveyor 
belting and electric cable, 
motor driven spool made pipe makes 
the job easier and faster Awaba col- 
liery, South Wales, Australia. Locally 
made, skids and can put 
flat bed mine car. 
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Power Boom Places Vent Pipe Fast 


MECHANIZATION makes extension vent- 
pipe quick, easy job for one 
man water supply tunnel project near 
Cannonsville, N.Y. Three car train 
used. Middle car flat bed which 
draulic boom. Other two cars are stand- 


ard muck type used, each fitted with 
simple saddle for carrying two 30-ft 
lengths 30-in. spiral-weld vent pipe. 
Oliver Jenkins, shown photo, installs 
two lengths his single daily 
shift which more than keeps with 
normal rate advance. 


Plastic Pipe Aids Freeze Sinking 


FOR SHAFT SITE Germany, 
hardened PVC with knurled thread 
reported being used for well-casing and 
continuous polyethylene tubing for the 
inside down pipe. Although said 
more expensive than metal, the non- 
corroding plastics prevent leaks which 
ground where escaped solution acts 
anti-freeze, and prevent short circuits 
fluid flow. 

The sinking scheme has been used 
North America (e.g. PCA Carlsbad, 
see October 55) but much 
more common Europe where was 
first proved Poetsch Belgium 
1885. Water-bearing ground, especially 
unconsolidated, has been sealed 


600 meters more according our 
German correspondent. Excavation 
conventional methods. Shaft lining must 
resist hydrostatic pressure after ice wall 
allowed thaw. 

Usual practice method accur- 
apart about outside the perimeter 
excavation. Holes are drilled full depth 
wet ground and cased with bottom 
capped pipe. Open ended 2-in. pipe in- 
serted within foot two bottom. 
(PCA welded sections both 
pipelines rather than screw coupling.) 
Refrigerated brine—30% other 
—is circulated until solid ice wall 
formed. 

(Continued 
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Denver Type Flotation Machine 
200 cu. ft. per cell 


HIGH TONNAGE FLOTATION 


Available For Single Circuits 5000 Tons 


Denver Can Supply 
Complete Mill Equipment 
For Your Mill 


One Responsibility 


The Denver Type Flotation Machine handles high tonnage lower 
capital and operating cost. designed for roughing and scavenging single 
flotation circuits 5000 tons per hours. Design the agitating and 
aerating mechanism permits the use large volume cells. 


PRACTICAL APPLICATION OLD PRINCIPLE 


The action the Type mechanism dissolves and disperses large 
volumes air into the pulp. Dissolved air preferentially precipitates all 
activated particles. Bubbles this minute size are the most beneficial 
flotation and the result greater recovery. 

The Type mechanism puts into practical application this principle: 
“The most effective aeration and consequent high metallurgical efficiency results 

from the use dissolved air addition mechanically entrained The 
arrangement. The top impeller is the standard Denver Type “M” Flotation Machines are designed in cell sizes up to 


Denver high aeration 200 ft. with horsepower per cell. This size 

To this has been added the bottom propeller P P P 
which causes the pressure necessary to put 
solution pulp Write for more information. Describe your requirements. Our engineers 
circulation. As air comes out of solution 
will show you how the Denver Type Flotation Machine can solve your 


effective condition for flotation. problem. 


units. 


firm that makes healthier and 


1400 Seventeenth St. Denver 17, Colorado 
DENVER NEW YORK CHICAGO VANCOUVER TORONTO 
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Lifting Booms Add Tractor Versatility 


tasks are readily done with lifting booms 
tractors, Both units shown were origi- 
nally equipped 

The crawler dozer shown Kenne- 
cott Chino pit, Santa Rita, 
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four-wheel 


Mex. Boom being used lift full 
tion track during shifting operations 
along mining bench. 

The wheeled Tournatractor prima- 
rily used for coal handling—dozing piles 
push-loading wheeled 


drive front end loaders 


White River Generating Station, Martins- 
ville, Ind. works various construc- 
tion jobs well. Now with the locally 
conceived, electrically operated boom 


power retracted out way. 


Wheeled Loader Handles Ore 
From Openings Pit Wall 


SCAVENGING copper pit near Jerome, Arizona, 
put Payloader good use. Small veins and pockets ore 
were left along sides the pit when Phelps Dodge Corp. 
exhausted main deposit 1950. Big Hole Mine Co. now 
producing about 300 tons copper ore each week. 
eight man crew locates, drills and blasts the rock. 

Some muck dropped through raises drawpoints inside 
pit walls. Payloader shown backing out one such open- 
ing its way load truck waiting nearby. Unit also 
used load broken muck from exposed pockets, handle 
waste, stockpile ore and help road work—from one end 
other huge pit. 

Richard Bliss, partner-owner Big Hole Mine Co., 
reported impressed with power, maneuverability and speed 
the Payloader. enables them haul big loads fast with 
little spillage and move quickly from one place another. 


Handy Wheel Winch 
Finds Many Uses 


WIRE ROPE WINCH consisting simple 
flanged drum attachment for front wheel 


112 


has proven handy number prop- 
erties. controlled normal drive 
controls. use simple winch, front 
wheels are raised bucket down pres- 
sure and rear wheels are disengaged. 
Assembly Termac, Liberty, 


Ripper Teeth Aid 
Final Stripping 


SINGLE UNIT stripped final 3-ft 
layer rock over coal bed Milford 
Carson Coal Co., Woodland, Pa. 
Ateco hydraulically controlled rock rip- 
per attachment did breaking while dozer 
blade did transporting. Both were mount- 


International Harvester TD-24 
crawler tractor. Ripper was made 
Greenville Steel Car Co., Greenville, Pa. 
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Rugged sheath Roeprene® Parallel Twin Mining 
Machine Cable won't Unique ground wire 
formed braiding, for longest life. 


The construction Roeprene Parallel Twin Mining Cable tells 
its own life story. And it’s long life story. See how the sheath 
surrounds and grips the conductor This feature 
prevents waves and wrinkles don’t form the outer 
sheath. Conductors are locked fast, slip. 


Look, too, Roebling’s unique grounding conductor. It’s braided 
and eased into shape from fine, annealed copper wire, not made 
bunched wire forced into shape with flattening rolls.. 
nicked crushed wires cause trouble later. And this 
grounding conductor has braided green cotton covering which 
strips clean make splicing and terminating easier. also 


permits the grounding conductor move within the sleeve when 


ERMANENT 


the cable fixed. power conductors absorb 


the tensile 


And these other features, too: Heat- and moisture-resistant 
GRS insulation around each power conductor...a sheath 


tough, oil- and moisture-resistant, flame-retardant 


WAVE 


finer power conductor wires—which add extra flexibility, 
permitting smaller bending radius. 


Write call your local Roebling Sales Office for more the 


reasons why Roeprene Parallel Twin Mining Cable the 
most economical cable you can buy. 


Branch Offices Principal Cities 


Subsidiary of The Colorado Fuel and tron Corporation 


March 1957—Engineering and Mining Journal 


ROEPRENE Mining Cables are approved by the Pennsy!vania Burean of Mines. Approval P-111, 
and comply with the requirements of the U. 8. Bureau of Mines for flame resistance. Roeprene 
Parallel Trailing Cables are also available as Type ‘'W"’ without ground wire. 
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What’s New U.S. Patents 


OLIVER NORTH 


Exploration 


Improved method and apparatus for 
correlating geophysical positions with 
magnetic-geologic anomalies detected 
from aircraft. Rumbaugh and 
Jensen. 2,779,914. 


Method detecting disseminated sul- 
phide orebodies using natural earth 
currents instead induced currents, Elec- 
trodes are planted and phase angle deter- 
mined, Step repeated different di- 
rections and with varying spacing 
electrodes, Phase angle relationships are 
analyzed for anomalies. Hunter, 
assigned Newmont Mining Corp. No. 


Means mounting magnetometer 
vehicle that its orientation can 
maintained substantially constant while 
the vehicle travelling. Apparatus per- 
mits safe, effective and fairly rapid search 
for magnetic anomalies limited ex- 
tent. Coker and Schoenberg, 
assigned United Geophysical Corp. No. 


Mining 


Improved method blasting bore- 
hole concentrate maximum effect 
the blast tough stratum. Borchole 
loaded bracket the hard stratum 
midway between two 
When charge fires, detonating waves col- 
lide point adjoining the problem 
formation, Maximum breakage occurs 
this point. Klotz Jr. No. 2,775,940. 


Design for drill bit having jets that en- 
able drill fluid sweep bottom the 
hole clear cuttings and provide the up- 
ward velocity necessary carry cuttings 
out the hole. Williams Jr. No. 
2,776,115, 


Design for rock drill bit provided with 
auxiliary wings that ream out the hole 
shattering lugs and primary cutting 
wings are worn away, thus maintaining 
the hole diameter. No. 
2,776,819. 


Design for automatic water valve 
control water fed cutting bit. Operator 
can start stop water flow placing 
his finger over the vent hole removing 
it. Fuehrer, assigned Thor 
Power Tool Co. 2,777,424. 


Design for boom-type rock drill support, 
the boom which can pivoted 
variety drilling positions and locked 
control conveniently located next 
the drill. Fuehrer, assigned 
Independent Pneumatic Tool Co. No. 
2,777,671. 


Mr. North in & patent consultant, Washington, 
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Ore Dressing 


Beta alkoxy crotonic acid esters are used 
flotation reagents pyritic, sulphidic 
and arsenical gold ore, chalcocite and 
complex lead-zinc. Powell and 
Chemical Products, Ltd. No, 2,776,748. 


alkoxy substituted benzene that acts 
frother above mentioned ores. 
Powell and Martin, assigned 
National Chemical Products, No. 


improved sink-float separation process 
and apparatus for concentrating iron ore 
other minerals, using media formed 
from the material being treated cen- 
trifugal influence. No. 


Design for hydraulic classifier for sep- 
arating materials having different set- 
tling rate water, for example iron ore 
comprised mixture oxide and 
silica. No. 2,777,580. 


COPIES U.S. PATENTS can 

from Commissioner Patents, 
Washington 25, D.C. 


surge feeding system for use proc- 
essing dredge sands. Inexpensive structure 
provided for maintaining density and 
flow rates the pulp pinched sluice 
No, 2,777,736. 


Method and apparatus for pelletizing iron 
concentrate flue dust. Material tum- 
bled horizontal rotary chamber having 
helical grooves the inner wall. Pellets 
are formed agglomerate rolls down 
the grooves. Wynne, assigned 
Oglebay, Norton Co. No. 2,778,056. 


Hydrometallurgy 


Method leaching garnierite without 
drying and roasting. Pulp treated with 
under pressure and resultant acid 
solution purified, heated and the fil- 
trate stripped its nickel-cobalt values 
with Precipitates are collected 
and extracted with ammonia-ammonium 
sulphate redissolve the nickel and 
other metals. Schaufelberger, as- 
signed Chemical Construction Corp. 
No. 2,778,729, 


Process for concentrating and recovering 
nonferrous metals, such nickel, cobalt 
and copper, from leach solutions contain- 
ing sulphur salts, without adding chemi- 
cals. solution treated with 
reducing gas under pressure and tem- 
peratures, Metal values are precipitated 
sulphides. Schaufelberger, as- 
signed Chemical Construction Corp. 
No. 


improved method for separating 
nickel and cobalt values solution 
preferential chemical Solution 
treated under pressure and correct 
precipitate large part the nickel. 
Residual liquor neutralized and 
nickel metal precipitate recovered. Cobalt 
can recovered from the effluent liquor 
and Bocckino, assigned Chem- 
ical Construction Corp. No. 2,778,728. 


process for recovering precious metals 
from refractory ores slurry that 
heated under pressure non-alkaline 
oxidizing medium. Ore can telluride, 
antimonide native ores containing 
arsenic, pyrite, arsenopyrite other 
sulphide. Various examples gold re- 
covery are shown. Hedley and 
Tabachnick, assigned American Cyan- 
amid Co. No. 2,777,764. 


improvement process for recovery 
substantially nickel-free cobalt solu- 
tion from solution containing nickel 
and cobalt 
oxidized liquor heated slowly and 
gently boiled. Sulphuric acid added. 
claimed that this step results 
more complete separation the metals. 
assigned American Cyanamid Co. No. 
2,777,753. 


Pyrometaliurgy 


Lithium ores such spodumene and 
petalite mixtures can roasted with 
limestone considerably lower tempera- 
tures amblygonite (No. 2,776,201) 
lepidolite (No. 2,776,202) added the 
roast flux. Best results are obtained 
when the ratio spodumene petalite 
flux 3:2. Mazza, Cohen and 
Schafer, assigned American 
Potash Chemical Corp. 


Process for recovering aluminum. Baux- 
ite heated with carbon produce 
gaseous-phase mixture aluminum, alu- 
minum oxide and carbon monoxide, 
which contact with excess carbon pro- 
duces aluminum carbide. Disassociation 
vaporizes the aluminum. Grunert, as- 
signed Pechiney. No. 2,776,884. 


improved method manufacturing 
high-purity titanium reacting rutile, 
ilmenite and other titanium-bearing mate- 
rials with calcium halide (CaCl) and 
alkali metal (sodium). Product cooled, 
washed with alcohol, then dilute acid 
and dried. Whaley, assigned 
Ethyl Corp. No. 2,777,763. 


Method smelting together tin and 
ores blast furnace and recover- 
ing both metals from vapor take-offs 
the furnace. Coke, lime and quartzite 
are added the charge. 
Woods, assigned Metallurgical Devel- 
opment Co. No. 2,779,673. 


Engineering and Mining 


| 


This one six CAT* with No. Scrapers 
which handled one million tons clay and rock during 
Nevada winter. Working hours day, six days 
week, these machines stripped overburden copper 
pit near Kimberly. Each unit loaded bank yards 
one minute Caterpillar Tractor), 
made the half-mile round-trip haul, and then dumped 
seconds. These fast-working yellow rigs are 
owned Young Smith Construction Co. Salt 


Lake City, Utah. 


Outstanding though this production record is, there 
now new Caterpillar DW21 (Series and No. 470 
with LOWBOWL design which will move even 
more material shorter time less cost per yard. Its 
new four-cycle diesel engine develops 300 (maxi- 
mum output) and has Turbocharger which packs 
air according load, not speed, for more working 
horsepower and greater 


With LOWBOWL design, the 25-yard (heaped 


capacity) No. 470 Scraper can handle bigger payloads 


faster than ever before. The bowl shallower, wider 


and longer than old-fashioned scrapers for less resist- 
ance throughout the loading cycle. on-the-job tests, 
the Cat DW21 and No. 470 Scraper handled least 
20% more material than any other unit its class. 


Whether for coal metal mining, the application 
the DW21 and No. 470 Scraper the 
same. With ample power, large capacity, and wide- 
footprint tubeless tires for good flotation, this big 
yellow team can speed production and cut costs 
your Your Caterpillar Dealer—who provides 
skilled service and parts you can trust—will gladly 
give you full details. Call him soon. 


Caterpillar Tractor Co., Peoria, U.S. 


CATERPILLAR’ 


"Cater pitas and Cat are Registered Trademarks of Caterpiiias ator Co. 
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WASHINGTON IMPACT 
Highlights 


MINING “DOCTRINE” The Administration has long-range, 
peactime policy “doctrine” support domestic metals and minerals and 
mining industries, Despite all the talk Washington over the past two 
years about such program protect domestic producers against for- 
competition, the simple fact that officials yet decided how 
handle the basic problem underlying domestic mining’s current troubles 
peacetime economy. 


BEEN DONE now, Washington has begged the basic 
Twice, short-term “stopgap” authorizations have been granted 
keep Government domestic purchase programs alive. The President 
set special metal and mineral advisory committee study the 
problem recommended that Interior Department set 
long-range, peacetime doctrine that Washington has been talking about 
for two years. Congress, particularly the Interior Committees repre- 
senting mining industry interests, now chafing with impatience 
the middle budget-tightening fight that threatens even the stop- 
gap purchase programs one hand (see 72), and failure Interior 
come with its “doctrine” the other. 


NEXT Here are some the alternatives Government 
purchases that Interior Department staffers are wrestling with right now: 

(1) Technical Secretary Fred Seaton call this the “hard 
core” any long-range program Government support. Much this 
work already being done; enough satisfy industry. 

(2) Taxes Seaton and others have talked about “review” the 
tax laws see where producers could encouraged plow more 
investment into their mines. more liberal depreciation allowance 
possibility, but slim one light the approval necessary from Con- 
gress that mood open what might called new tax loopholes. 
new tax help the form fast writeoffs could get Treasury Sec- 
retary George Humphrey, Corporate income tax rates are virtually fro- 
zen present levels, Small business taxes, the extent they apply 
mines, may liberalized somewhat. 

(3) Barter The administration committed program barter- 
ing domestic agricultural surplusses abroad exchange for foreign min- 
erals, This program though aimed partially reducing world surplusses 
minerals and thus supporting world prices suspect domestic 
producers because fills orders they would like get. 

(4) most direct answer foreign competition is, 
course, higher tariff and quota restrictions. But, despite new rise 
protectionist attitudes Congress, the Administration committed 
low-tariff policy. 

(5) International stockpile There also has been talk inter- 
national buffer stockpile agreement regulate production and con- 
sumption similar the one now operating the tin and wheat markets. 
But the problem here arises over what with unfriendly Communist 
nations, some Red the biggest rivals 
domestic minerals producers the world market. 

(6) Outright subsidy Sen. James Murray (D-Mont.), chairman 
the House Interior Committee, has his own solution, which may in- 
troduce legislation Interior Department fails come with 
“doctrine.” This would call for simple subsidy plan, under which the 
Government would pay domestic producers the price difference between 
what they sold their product for the world market and fair profit 
price. This would work much like similar subsidies for domestic wool 
growers. Opposition such plan, however, strong based fears 
that would tend collapse the world markets. 

Seaton committed presenting Murray’s committee with program. 
Eisenhower called for it. Murray has written several impatient letters. 
But, faced with the problem and solutions that are controversial 
best, Assistant Interior Secretary charged with de- 
veloping the doctrine, has summed the situation this way: “Nothing 
ing firm, yet.” 
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Bureau Mines Lists 
Attainments for 1956 


Domestic MINING benefited from “more 
than achievements” the Bureau 
Mines mining research and 
technical help, Interior Secretary Fred 
Seaton said releasing the agency’s an- 
nual report. Seaton called the list incom- 
plete, but cited the Bureau’s “more sig- 
nificant attainments” including these: 

Improved recovery techniques ex- 
tracting copper from oxide and oxide- 
sulphide ores; new method recover- 
ing pure metallic zinc from galvanizers’ 
residues; development new retort for 
use vacuum distillation metallurgical 
processes; improved zinc-based alloys and 
reduced milling losses lead and zinc 
sulphides; new methods for treating 
Alaskan mercury-antimony ores. 

And, new mining techniques for phos- 
phate; improved mica substitutes; new 
synthetic asbestos production methods; 
substitution titanium for manganese 
counteracting sulphur content 
new methods for upgrading manganese 
ore; new alloys devel- 
oped; new magnesium alloys discovered; 
new electrolytic refining processes for ti- 
tanium; research uranium-bearing lig- 
nites; substitution ilmenite for rutile 
titanium production; recovery colum- 
bium-tantalum from tin ores; improved 
mining census-taking methods developed. 


Nickel Distribution 


INTERIM REPORT Congress, 
Commerce Department reported has al- 
ready taken certain steps improve sup- 
ply and distribution nickel. One the 
strongest recommendations the report 
called for distribution premium nickel 
large and small users alike the same 
basis market-price nickel. Also all ci- 
vilian nickel pro-rated users 
new base period, taking into account 
more recent standards needs than the 
1949-50 base period previously used. 


USGS Increased Service 


MAPPING AND services the 
Geological Survey, another key part 
the aid program min- 
ing (see above), increased greatly last 
year, Interior Secretary Fred Seaton said 
releasing the annual report. 

More than 3,000 new maps were 
charted last year, bringing the 
total over 18,000. Most the map- 
ping was areas needed for national de- 
fense, but potential metal and mineral 
mining sites states got new empha- 
sis, the report said. 

Among the accomplishments cited were 
these: Uncovering new zinc district 
the Copper Ridge area Tennessee, and 
new zinc deposit finds Black- 
bird District and Iron Moun- 
tain Region; and uranium surveys the 
Black Hills South Dakota which led 
new deposit discoveries. 
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THE MID-WINTER MIAMI SUN 
month, the merged labor movement gave 
the cold shoulder, once and for all, 
the independent Mine-Mill and Smelter 
Workers union. 

Whatever hopes Mine-Mill officers en- 
tertained about joining the American 
Federation Labor-Congress Indus- 
trial Organizations were dashed 
series new policies that set the Federa- 
tion’s course ahead. Its top officers who 
make the 29-man executive council 
left openings for unions who have 
gotten off the beaten path. 

Instead, they laid the groundwork for 
making new independents out unions 
currently affiliated with the AFL-CIO. 
They stiffened rules for membership, and 
re-affirmed past decisions expelling one- 
time members. Mine-Mill, which was 
forced out the former CIO 1949 
along with other unions, longer has 
chance get back in. 

time prior the Miami execu- 
tive council meetings had Mine-Mill 
officers been told there was hope 
alliance. Still, these officers privately put 
out feelers among AFL-CIO unions for 
possible opening—hoping—hoping for 
team-up that would keep from raiding 
attacks rival unions, alignment that 
would further its bargaining, legislative 
and political goals. 


AFL-CIO Union Yardsticks 


With AFL-CIO George 
Meany leading the way, the 
policy-making body put through new 
rules conduct for the officers its 
140 unions. days meetings, the 
council laid out rules racketeering, 
Communism, health and welfare funds, 
dual interests and other matters that in- 
volve running union. 

the same time, began steps 
suspend three smaller unions charges 
mishandling welfare funds. This was 
the first direct action against any affiliates 
the AFL-CIO. Before the merger, 
AFL had expelled the International Long- 
Association and the CIO had 
ousted unions Communist-infil- 
trated charges. 

The rules set the AFL-CIO are 
much stricter than either federation 
adopted before the merger. They are 
strict enough make almost certain 
that other unions will become violators 
and either forced clean house 
face expulsion. 

While affects those within the AFL- 
CIO, the new policy also has the result 
keeping the independents outside. 
There’s chance that AFL-CIO leaders 
will consider new affiliates the same 
time they are laying down even more 
stringent laws the 
against present AFL-CIO member unions. 
the same time, the new policies may 
force new line-ups within the labor move- 
ment. building its walls higher, the 


AFL-CIO may pushing the independ- 
ents into camp their own. they 
make more independent unions the 
process, this may set rival labor 
group. The non-ferrous mine union, 
one the strongest independents, would 
have large part such federation 
unions. 


The Teamsters Hold the Key 


The future unions 
principally the hands the Interna- 
tional Brotherhood Teamsters—the 
largest AFL-CIO affiliate. This 1.6-mil- 
lion member union the trouble-maker 
the top AFL-CIO brass. the target 
the Congressional racketeering inves- 
tigations, and there’s good chance 
may run headlong into the new AFL- 
CIO codes conduct. 

that happens, then the Teamsters 
next move will affect Mine-Mill and all 
other unions. could, chose, dismiss 
those Teamster officers who violated the 
anti-racketeering labor codes. That would 
settle the matter far the AFL-CIO 
concerned. 

But should the Teamsters decide take 
the consequences, and 
independent, would set major war 
within the labor movement and probably 
give rise independent union group. 
This where Mine-Mill would come in. 

The last time the truck union and Mine- 
Mill got together, AFL-CIO president 
Meany pulled them apart. Over year 
ago, the western conference 
Teamsters and Mine-Mill worked out 
mutual aid pact for working the non- 
ferrous industry, but Teamsters backed 
out under AFL-CIO 

Teamster officials have never been 
fully resigned having that pact dis- 
solved, They are still smarting somewhat 
being forced out similar agree- 
ment with the union. 
The question remains how much 
more direction take 
AFL-CIO, especially comes re- 
moving some top leaders the union, 
removing the Teamsters from the federa- 


Mine-Mill Ties Teamsters 


long the question the Team- 
sters future hangs over the labor move- 
ment, the future Mine-Mill and other 
independents also hangs the balance. 
matters now stand, Mine-Mill pretty 
much goes its own way, except for occa- 
sional and informal joint projects 
legislation and other matters outside the 
special union area. 

But, with the Teamsters its side, 
the mine union might well take the offen- 
sive against other unions, such the 
AFL-CIO Steelworkers with whom 
frequently clashes over bargaining rights 
the industry. would different 
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The “Outs” Stay Out: AFL-CIO Blocks Mine-Mill 


matter, with Mine-Mill perhaps making 
its own invasions rather than being 
the defensive. 

This, certainly, the way Mine-Mill 
officials would want it. They would hope, 
most all, part the single 
labor movement where their bargaining 
territory respected, where their political 
and legislative voice would part 
chorus and not solo. would make 
matters easier all 

But, with that out the window 
result the Miami manifestos, Mine- 
Mill must find its own way. least, until 
the Teamsters make their own minds 
about the future. 

While may seem strange that action 
taken Miami labor federation 
affects far-western union with whom 
has ties, this just the case Its 
effect less such bread-and-butter 
issues bargaining, organizing and the 
like; more the broader social issues 
the union movement. 

For instance, Mine-Mill busily plug- 
ging for national health and welfare 
program. The hope get Federal 
law through Congress that would set 
minimum health standards and maximum 
federal benefits help achieve them. 
And this only one host issues 
from Taft-Hartley Social Security— 
that Mine-Mill concerned about 
Congress. 

But the mine effectiveness 
dulled its role outside merged labor. 
Legislators are less likely pay atten- 
tion the mine union's representatives; 
their eyes are more attuned the APL- 
CIO label, That's the union label Mine- 
Mill would like wear. But now out 
the window. 

While Mine-Mill leaders watched the 
internal workings the AFL-CIO, they 
also were keeping check 
going within the United Steelworkers 
Union. The re-election Steelworkers 
president David McDonald had more 
repercussions than expected, 

McDonald’s margin victory was the 
key issue. Despite the expensive wage 
contracts secured from the steel industry 
during his first term, McDonald won the 
election only two-to-one margin. 
This blow his prestige—at the 
least—and may substantially alter his 
new four-year administration. And how 
McDonald operates his union will affect 
the fortunes 

Under the McDonald leadership, the 
Steelworkers have made point 
challenge Mine-Mill its own territory. 
series raids the mine 
strongholds have generally failed. And 
Mine-Mill’s success has pretty well 
dented future plans the steel union 
take over non-ferrous bargaining. How 
McDonald reacts his election returns 
the key. may seek improve his 
record, including the Mine-Mill outcome. 
so, means new strong challenge 
the mine union. 
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WHEREVER YOUR JOB TAKES YOU and whatever 
the nature your contract, there’s Yellow Strand 
Distributor nearby. He’s ready expertly assist you 
specifying the proper wire rope for your equip- 
ment. you don’t know his name, drop line! 
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Always nearby—always ample supply—al- 
ways top quality! That’s why pays specify 
Yellow Strand Wire Rope for your equipment. 
Yellow Strand always hand your 
nearby Broderick and Bascom 
probably the same man who takes gare 
your equipment, parts and service needs. 
“knows” wire rope like expert. 


Manufacturers Wire Rope for over Years 


4203 Union Blvd. St. 15, Mo. 
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hand 


Strand 


BRODERICK BASCOM ROPE CO. 


This nationwide network 
branches and factories unique the wire 
rope industry. assures you the correct wire 
rope when you want it! 

You can sure good performance when 
you use Yellow Strand and 
Yellow Strand Flattened Strand Wire Ropes 

—and doubly sure when backed 


SEATTLE WASH., 655 Edmunds St. 
PORTLAND ORE., 1518 N.W. Marshall St. 
SAN FRANCISCO CALIF., Potrero Ave. 

NEW ORLEANS, 117 Jefferson 
TETERBORO, NEW JERSEY, 270 North Street 
CHICAGO ILL., 1330 Fulton 

LOS ANGELES 21, CALIF., 2441 Hunter 
HOUSTON 15, TEXAS, 9350 Market St. Road 
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NEW BOOKS 


McGraw-Hill Assemble Encyclopedia 
Science and Technology 


What promises the most complete 
and unified source scientific and tech- 
nical information being prepared 
McGraw-Hill Book Co., under three 
year program. far the total number 
pages envisioned exceeds 7,000 with 
volumes scheduled, This work designed 
serve complete reference source 
for student, teacher, engineer and sci- 
entist seeking information any engi- 
neering subject, according Curtis 


Mines Register, Successor Mines 
Handbook, 1956, Vol XXV, compiled 
Dr. Joseph Zimmerman, editor-in-chief. 
Contains considerable and up-to-date in- 
formation nearly 5,000 active mining 
companies Western Hemisphere. This 
new edition, the first since 1952, also con- 
tains 20,000 inactive companies. Metal 
industry data, metal production com- 
pany, and stock market activities through 
1955 are Also contains buyers 
guide state and region. Published 
Bardeen Press Inc., 425 West 25th St., 
New York Cloth bound. Ap- 
proximately 800 pp. Price $25. 


Metal Statistics, 1946-1955. This the 
43rd annual issue Metallgesellschaft 
Aktiengesellschaft. Volume available 
English, German upon re- 
quest the company. Book covers, 
table form, the production and consump- 
tion nonferrous metals, giving ten year 
averages for all mining nations. All 
major metals covered. Metallgesellschaft, 
Frankfurt Main, Reuterweg 14, West 
219 pp. 


Coal Mining, Statham. Covers 
coal mining from deposition surface 
plant. Underground techniques, transpor- 
tation, lighting, safety, training and coal- 
cleaning practices British mines are 
described, Well done, but alas, already 
out date practice. Published 
Philosophical Library Inc., 40th 
557 pp. Price $15. 


Encyclopedia the Iron Steel Indus- 
the industry, references, new process sup- 
plement, conversion tables and steel prop- 
erties. Published Philosophical Library 
Inc., 40th St., New York 16, 
558 pp. Price $25. 


Prospektion von Uran- und Thoriumer- 
zen, von Dr. Zeschke mit Abbild- 
ungen und Tabellen. ziehen durch 
Verlagsbuchhandlung, 
Stuttgart, Seiten Preis 
13. 


Instituto Panamericano Geografia 
Historia Projecto 29, del Programa 
Cooperacion Tecnica Organizacion 
los Estados Americanos. Tomo IV, 
Part (490 pp) and Part (444 pp). 
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Benjamin, president the book company. 

William Crouse will act editor, 
with some 2,000 top specialists from in- 
dustry doing the writing. all, con- 
sulting editors will assist Crouse pre- 
paring the final copy. Volumes may 
indexed. annual publication entitled 
McGraw-Hill Yearbook Science and 
Technology will cover detail develop- 
ments the previous year, keeping the 
encyclopedia up-to-date every respect. 


Datos biograficos relacionados, con 
estudio preliminar region del Caribe, 
America Central, los Antillas, Colombia, 
Venezuela Mexico. Instituto Panameri- 
cano, Mexico, 


Petrographic Modal Analysis, Felix 
Chayes. Published John Wiley Sons, 
Inc., 440 4th Ave., New York 16, 
109 pp. Price 


All correspondence for back is- 
sues not current, should 
Corp., 46th St., New York 17, 
Mamaroneck 


Mamaroneck, 


Principles Chemical Engineering Ther- 
Ries. Part the McGraw-Hill Series 
Chemical Engineering. Published Mc- 
Graw-Hill Book Co., 330 West 42nd 
New York 36, 332 pp. Price $7.50. 


Oxy-Acetylene Welding textbooks can 
obtained from Linde Air Products 
Co., East 42nd St., New York 17, 
Welding and Cutting Manual cov- 
ers 200 pages instruction for everyday 
jobs, including 600 step-by-step photos, 
sketches, charts and tables. Price $1.80. 
Oxy-Acetylene Handbook 600 pages 
long, with 400 how-to-do 
Price $2.70. 


American Civil Engineering Practice, Vol 
and Robert Abbett. This first 
edition replaces American Civil Engi- 
neers Handbook, Vol will forth- 
coming. Published John Wiley Sons, 
Inc., 440 4th Ave., New York 16, 
Price $15 per volume. 


Exploration for Nuclear Raw Materials, 
Robert Nininger. Covers all aspects 
subject, using 130 papers released 
Geneva Atoms for Peace Conference. 
Published Van Nostrand Co., 257 
4th Ave., New York 10, 282 
$7.50. 


Chromium, Vol Metallurgy Chro- 
mium and Its Alloys, Marvin Udy. 


Recovery from ore, electrowinning, depo- 
sition, uses and chromium refractories 
covered this volume. ACS Monograph 
132 published Reinhold Publishing 
Co., 430 Park Ave., New York 22, 
388 pp. Price $11. 


Motion Picture 


Portrait the Earth 24-minute, color 
and sound motion picture produced 
Hycon Aerial Surveys. Copy can bor- 
rowed from company, shows manufac- 
ture aerial cameras, camera techniques 
and use the Varian Magnetometer. 
From Hycon Aerial Surveys, 2961 
Colorado St., Pasadena Calif. 


Reports and Bulletins 


Anuario Industria Minera del Peru 
1954, Boletin No. 14, Ministerio 
Fomento Obras Publicas, Instituto 
Nacional Investigation Fomento 
Mineros, Lima, Peru. Spanish. Tables 
and text 294 pp. 


Geologia Region Casc—Junin 
Geologia del Valle Rio Mantaro, 
John Harrison; and Geology Entre 
Macusani Ollachea, Godfrey 
Francis. Boletin 15. Same address 
above. 


Los Yacimientos Pano Zinc 
Region Rio Pallanga, Robert 
Johnson Alberto Manrique and Los 
Depositos Minerales Provincia 
Cajatambo, Richard Lewis Jr. 
Sigfredo Narvaez. Boletin No. 13. Same 
address above. 


Study the Scientific Manpower Prob- 
lem the United States, Good- 
rich Co., Akron, Ohio. Suggests that 
can solve our domestic science and engi- 
neering personnel shortage increasing 
our present college technical enrollment 


Geology Southern British Honduras, 
Dixon. Can obtained through 
Robert Major, Development Com- 
missioner, Colonial Office, 
Belize, British Honduras. Water supply, 
mineral deposits and stream gravel in- 
vestigations show that low-grade tin and 
gold placers exist. Large deposits 
dolomite, high magnesia and almost 
pure, also were Author suggests 
that Maya Mts. might good place 
prospect. Illustrated. Maps and pp. 


Bibliography New Mexico Geology 
and Mineral Technology, 1951-1955, 
Constance Schilling and John 
Schilling. Published State Bureau 
Mines Mineral Resources, New Mexico 
Institute Mining Technology, So- 
corro, Bulletin No. 52. 136 pp. 


Geology New Hampshire, Part Bed- 
rock Geology, Marland Billings. 
Thorough study published New Hamp- 
shire State Planning and Development 
Commission, Illustrations and 
maps 187 pp. Price $3.50. 
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BILLION FEET DRILLED 
EACH YEAR WITH THESE STEELS 


For many years Sandvik Coromant steels have been the world’s 
most widely-used integral drill steels. And each year passes, 
their share the world rock-drilling market becomes even 
larger; responsible for drilling more than one billion feet 
annually. The reason behind this ever-increasing demand 
their consistently high and uniform 


Meticulous production control 

Sandvik control every phase production, from the mining 
iron ore and processing the wolfram ore, the final tungst- 
en-carbide-tipped drill steels. This policy 
Sandvik has produced steels quality that always improv- 
ing; steels that have brought speeds and new economies 
drilling. The production Sandvik Coromant steels not 
only strictly controlled, but also influenced valuable infor- 
mation gained from extensive research. Every year, with the 
close co-operation Atlas Copco, hundreds miles test 
drilling carried out both own test mine and under 
actual working conditions. 


Cost per foot 
Cents 


Cents 


Manufacturers Stationary and Portable Compressors, Rock- Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment 
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Increased quality brings lower drilling costs 
Since the introduction Sandvik Coromant steels some ten 
years ago, their quality and life has been continually increased. 
longer life means /ower drilling costs. For example, take the 
costs well-known Canadian mine shown the graph. 
You'll notice that the cost per foot with Sandvik Coromant 
steels has decreased just four years! 


World’s leading drilling unit 

Sandvik Coromant drill steels are another step towards lower 
drilling costs, And when fitted Atlas Copco rock drill you 
have unbeatable drilling unit, for both were developed 
work drill steel developed separately could ever 
give such equivalently high performances. Atlas drills and 
Sandvik Coromant steels have become the world’s leading 
drilling unit, combination that has turned mining and tun- 
nelling—in just one decade—into smooth and highly-efficient 
operation. 


SANDVIK COROMANT integral steels, detachable bits and long- 
hole equipment are supplied ninety countries throughout 
the world Atlas Copco, who, their own field, are the 
world’s largest manufacturers rock drills. Contact any 
these offices today for further information and demonstration. 


Atlas Copco Pacific, Inc., 930 Brittan Avenue, San 
Carlos, California. Atlas Copco Eastern, Inc., P.O. Box 2568, 
Patterson 25, N.J. 


CANADA Atlas Copco Canada Ltd., Montreal Airport, 


MEXICO Atlas Copco Mexicana Apartado Postal 56, 
Torreon, Coahuila, 
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3.0 Cents 
Cents 


A 


ITABIRITE 
IRON ORE 


a 


GRANITE 


A 


FERRUGINOUS 
QUARTZITE 


SEA LEVEL 


ABOV 
4000 
2000 


QUARTZITE 


BELO HORIZONTE AREA 
ST. JOHN DEL REY MINING CO. LTD. 


SLATE 


GRANITE 


SCALE MILES 
‘a at 


AFTER CANADIAN MINING AND METALLURGICAL 
BULLETIN, 


IRON ORE, asbestos, manganese and bauxite are great potential sources the prop- 
erty St. John Rey the state Minas Gerais, Sale has been announced. 


Syndicate Buys Brazil Mines 


St. John Rey Min 
ing sale Brazil continued the 
month February, with rumors ma- 
jor iron companies taking part 
based the large hematite deposit pres- 
ent the property. 

Intensive investigation among the vari- 
ous principals rumored involved 
the negotiation has shown that least 
three major companies have shown 
interest the past, but that none rep 
resented the purchasing group. 
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private syndicate which owns half 
represented Thomas Osborne, 
the New York firm Osborne and 
Thurlow. spokesman for Mr. Osborne 
says that the syndicate plans put the 
gold mining operations St. John 
paying basis before negotiations for the 
iron ore deposit are 

Purchase the St. John Rey hold- 
ings Minas Gerais gives the new 
owners property what may become 


PICO ITABIRITO said contain 
60-million tons ore. editor 
left foreground. 


one the Western Hemisphere’s major 
mineral areas. 

Some the published information 
about the St. John holdings discuss the 
following mineral reserves and potentials: 


Gold has been mined the site since 
1834 the company and was probably 
being worked years before that time. 
Two mines, the Morro Velho and the 
Espirito Santo and Raposos Mine, are 
the mainstays the operation, produc- 
ing plus 7-million troy from 15-million 
short tons ore and 533,738 from 
2,241,737 short tons ore since their incep- 
tion. (Espirito Santo and Raposos began 
production 1934.) 1952, Morro 
Velho produced 91,009 gold from 
259,631 short tons. Reserves Espirito 
Santo are estimated 1,590,000 tons 
0.28 gold per ton. 


Iron ore the area has been estimated 
2-billion tons, with the best portions 
running 65- 67% hematite. Pico 
Itabirito alone said mountain 
iron ore containing 60-million tons (see 
When editor visited the 
property was told that some the 
highways ran 

About miles the company land 
underlain the iron-bearing itabarite, 
which commonly carries 40% iron, ac- 
cording Matheson, consulting 
geologist, Newmont Mining Corp. 
Canada, Ltd., whose paper the prop- 
erty was published the January 1956 
issue the Canadian Mining and Metal- 
lurgical Bulletin. (See map). 

Commercial grades iron, the author 
points out, are concentrations the ita- 
barite lenticular masses hard, mas- 
sive, bluish hematite (68% soft but 
massive hematite, and 
powdery masses whose content 
“seemingly has been raised the re- 
moval quartz.” 


Manganese deposits are lenses near the 
surface, closely associated with the ita- 
barite. Exploration reportedly has shown 
that 100 150 likely limit for 
ore. Good grade, 48- 60% Mn, can 
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THIS MONTH MINING 
SLATE 
rf ne A ) en” “ 3 
SLATE 


From Atlas Copco, the world’s largest manufacturers pneumatic rock- 
drilling equipment, comes entirely new motor the Atlas Copco 
Cobra, backed years’ experience rock-drilling equipment, and 
developed after extensive field tests. 

Weighing mere pounds, the Atlas Copco Cobra undoubtedly the 
lightest, handiest motor drill ever brought out. (The usual weight 
motor drill around pounds.) Yet despite its low weight the Cobra 
able put higher footage under actual working conditions than other, 
heavier motor drills. powerful, robustly constructed and, above all, 
per cent self-contained! One man can carry and start anywhere. 


New exclusive drill features 


The Atlas Copco Cobra has 100 per cent air flushing from the built-in 
exhaust gases are used for flushing, troublesome de- 
carbonizing eliminated. Another feature the free-wheeling 
mechanism for easier starting and more rapid steel changes. The Cobra 
also incorporates unique new method automatic rotation the drill 
chuck, floatless carburettor enabling drilling degree incline 
and pull-type starter. The Cobra drills 100 feet the gallon, has drill- 
ing rate feet per hour, and can drill holes feet depth. 


The right steels for the Cobra 


The Cobra—like all Atlas Copco drills—has been developed for use with 
Sandvik Coromant steels, the world’s most widely-used integral drill steels, 
This, course, adds considerably the performance the Cobra. 
drill steel developed separately could possibly give such equivalent high 
results. Copco drills fitted with Sandvik Coromant steels have prov- 
unbeatable drilling unit, responsible for the drilling less than 
one billion feet each year. 


World-wide sales and service 


The Atlas Copco Group embraces Atlas Copco companies agents 
manufacturing selling and servicing Atlas Copco equipment ninety 
countries throughout the world. For further details the equipment 
featured here, contact any the addresses shown 

u.s. Atlas Copco Pacific, Inc., 930 Brittan Avenue, San Carlos, Cali- 
fornia, Atlas Copco Eastern Inc., P.O. Box 2568, Paterson 25, N.J. 
CANADA Atlas Copco Canada Ltd., Montreal Airport, 
Atlas Copco Mexicana Apartado Postal 56, Torreon, 
Coahuila. 


Motor Drill and Breaker one! 
The Cobra converts to breaker in minutes. Only three small parts to change, 
Reconversion just as quick 


° °° °° 


Easily carried anywhere! Perfect- 
ly-balanced carrying handle. Moulded 
back frome for transporting cross- 
country 


Grinder driven from the Cobra! 
A specially light drill steel grinder, 
powered through the crankshaft, can 
be supplied if required. 


Copco 


Manufacturers Stationary and Portable Compressors, Rock-Drilling Equipment, Loaders, Pneumatic and Paint-Spraying Equipment 
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KENNEDY PRODUCTS 


Gyratory Crushers 

Swing Jaw Crushers 

Tube Mills 

Ball Rod Mills 

Vibrating Screens 

Rock Feeders 

Air Swept Tube Mills 

Rotary Kilns 

Coolers, Dryers 

Preheaters, Deheaters 

Belts, Conveyors 

Pneumatic Transport Systems 
Waste Heat Boilers 

Pulverized Coal Firing Systems 
Steam Generators 

Asbestos Plants 

Complete Lime Plants 
Complete Cement Plants 
Complete Aggregate Processing Plants 


f 4 aA 
Crusher with cast steel frame. 


Kennedy cataract type AAA vibrat- 
ingscreens. Availableinsingle, 
double, triple deck models. Heavy 
Duty Two-Bearing design simplifies 
installation maintenance. 


Send for bulletins describing KVS world-famous Machinery and Equipment. 


Noted for their efficiency crushing 
Limestone, Slag, Dolomite, Ore, etc. 


Mining, Quarrying, Cement, Lime 
and Chemical concerns 
throughout the world, depend 
Kennedy crushers handle 
hard-to-crush rock and ore. 
Kennedy Gearless Crushers are 
built the widest range sizes 
and capacities the world, 
featuring built-in synchronous 
motor V-Belt drive, self-aligning 
eccentric, roller bearings carrying 
rotating parts, automatic 

pressure lubrication system. 


#61, type KVS secondary Gear- 
less Gyratory Crusher, V-belt drive. 


4 
, 
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PILOT PLANT ROTARY DRYER 


The Ruggles-Coles Pilot Plant Dryer designed especially 


for laboratory use for small capacity unit operations requir- 


ing continuous intermittent drying step. Each unit: 


mounted structural steel base. 
Has removable “knockers.” 


Provides for easy changing shell 
rotation speed shell 


available stainless steel other 
corrosion-resistant 

Requires only fuel supply and power 
connections placed operation. 


easily moved from place place. 


available three models: 
(1) XH-XF single-shell, direct gas fired 
dryer. Arranged for either parallel 
counter-flow operation. Bulletin 
(2) double-shell, indirect-heat, gas- 
fired dryer for drying without contamina- 
tion, Volatiles removed with only limited 


dilution, Bulletin 
(3) steam-tube indirect heat dryer. 
Can connected any available steam 
supply furnished with 3-HP steam 
generator. Bulletin AH-473. 


For complete information write Depart- 


ment 
STEAM TUBE 


COMPANY, INCORPORATED 


PENNSYLVANIA 240 Arch St. Main and Works 


St. John (Continued) 


commonly recognized the naked 
eye, according Mr. Matheson. 


Bauxite has been located the high- 
way south Belo Horizonte has been 
estimated about The 
bed averages thickness, covered 
part with soil and clay. Ore variously 
white, pink, yellow dark reddish, with 
the yellow occurring the lower part 
where the ore merges with yellow clay. 


Asbestos being produced more 
than tpd currently. The chrysotile 
occurs serpentine parts the basic 
intrusive the central part the area 
shown the map. Fiber is, according 
Mr. Matheson, “of somewhat harsh” 
type. Exploration and exploitation the 
basic intrusive area still very 
and haphazard scale. 


$50-Million Plan Set 
For Alberta Oil Sands 


Ray Althouse, President Royalite 
Oil Co., Ltd., Calgary has announced 
that Royalite and its associates plan 
$50-million dollar development program 
the Athabasca oil sands northern 
Alberta. 

Announcement the culmination 
two years intensive research into de- 
velopment economical method 
separating the oil from sands. Company, 
during this time, has worked jointly 
with Can-Amera Oil Sands Development 
Co., Calgary, the perfection the 
Coulson centrifuge process. Development 
and research has been conducted 
Royalite engineers the oil sands pilot 
plant Bitumount, sixty miles north 
Fort McMurray. Pilot plant 
chased December 1954, from the 
Alberta government. 

Royalite’s initial plans call for the 
construction separation plant and 
20,000 barrel per day (bpd) processing 
plant the company’s 50,000 acre lease 
Mildred Lake, halfway between Bitu- 
mount and Fort McMurray. 

Company’s property contains, con- 
servative estimate, potential 1-billion 
barrels oil. the basis 20,000 
bpd plant, the Royalite acreage alone will 
last more than hundred years. 

Construction, begin spring break- 
this year, will handled 
Caribou Engineering Co., Calgary. During 
summer 1957, crews will clear away 
overburden with hydraulic water guns. 
Warehouses, garages, 
offices and living quarters will built, 
and the present temporary air-strip com- 
pacted, the summer 1958 esti- 
mated 1,000 men are expected 
employed construction project. 

1958, the processing and separator 
equipment will installed. Heavy con- 
struction would concentrated 1959, 
with the building the plant and 
350-mile pipeline Edmonton. Royalite 
estimates the entire project will ready 
for operation 1960. minimum 
$50-million will required,” said Mr. 
Althouse. 

Huge reserves oil the bituminous 
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XH-XF 
DOUBLE-SHELL 
HARDINGE 


RACTOR-SHOVEL 


Moves 40% more yardage per shift! 


free demonstration will quickly convince you 
that this revolutionary yd. Case-TerraTrac tractor- 
shovel will move 40% more yardage per shift than 
any other machine its price range. 


You not only get bigger payloads faster with torque-con- 
verter also turn and maneuver faster with 
new counter-rotating hydraulic transmission that permits 
fast 360° power-turns within the length the machine 
with one track driving forward and the other reverse. 
Instant power-shifting also enables operator change 
speeds and direction “on-the-go” without clutching, brak- 
ing, stopping shift gears. 


See this spectacular higher-speed, big-yardage producer 
now your Case industrial mail handy cou- 
pon below for free literature tractor-shovel sizes best 
suited your needs and budget. 


INDUSTRIAL WHEEL AND CRAWLER TRACTORS 
LOADERS DOZERS FORK LIFTS 


quality 
over 100 years 
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Check these advanced features 


Diesel plus torque-converter drive 
Automatic power-shift transmission power-brakes 

forward and reverse speed ranges from MPH 
power-steering with both hand and foot controls 


Torsion-bar equalizers permit full track 
keep bucket level for smooth cuts 

45° bucket dump clearance 

Once-a-month track-roller lubrication 


Detachable digging teeth hydraulic scarifier optional 


CASE CO. 


Dept. Racine, Wis., 


Send free catalog shovels 
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Oil Sands (Continued) 


sands have been known exist since 
earliest explorers travelled through this 
part the country. Reserves have been 
variously estimated between 100-bil- 
lion and 300-billion barrels. 

Many attempts have been made, and 
millions dollars spent, trying 
devise methods make these sands 


give their All the methods 
tried date were type another 
cold hot water washing. 

The Coulson centrifuge process, invent- 
Gordon Coulson Calgary and 
perfected Royalite-Can-Amera-De La- 
val group spins the sand from the oil. 


DEPT, M-2 
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For over years Manufacturers Spang Jars and 
Complete Line Cable System and Fishing Tools for 
and Gas Wells, Water Wells, Prospect Drilling and Shot 


Sands will mined and transported 
the separation plant the river 
front. Here, banks giant centrifuges, 
perhaps all, will automatically 
separate the oil, sand and minute particles 
clay. Clean waste sand will pumped 
out spoil pits the low-lying flats 
along the Athabasca River. The oil, 
which approximately 7-deg gravity 
(API) will transferred nearby 
processing plant where will undergo 
coking process. will then pumped 
sulphur plant which will produce 
estimated 140 tpd sulphur. 

Resulting crude will test 20- 30-deg 
gravity (API), permitting normal flow 
through oil pipeline. Preliminary engi- 


BLAST HOLE 


BITS 


Drill More Holes Per Bit, 
Less Cost Per Hole 


SPANG CHURN DRILL BITS, famous 
for long life and econom 
ing blast holes for the fragmentation 
minerals overburden, drill more- 
holes-per-bit less-cost-per-hole, because 
they are fully heat-treated from end 
end and have the extra strength pin 
and blade sections stand under the 
toughest drilling conditions. They are 
made with semi-dressed ends for 
quicker, easier finish-dressing, High 
4340, and Spang 
Molloy Steel. 

Available also, added economy, 
are SPANG REPLACEMENT BLADE 
SECTIONS the same grades steel, 
and uniform forge section, for welding 
pin and collar sections original 
bits when long service has worn the 
integral blade point where re- 
placement desirable. 

you look it, SPANG BITS 
are your 
cost per hole. 


SPANG REAMER TYPE PILOT BITS 
FOR DRILLING LARGE DIAMETER HOLES 


Can supplied all sizes and any 
practical weight. 


the drill- 


est buy for more holes less 


For information SPANG BITS, and 
FREE CATALOG Complete Line 
SPANG Cable System 
Fishing Tools, consult your nearest 
Dealer, write direct to: 


rilling and 


BUTLER, PENNSYLVANIA 


neering and design has been prepared 
pipe line technologists Calgary 
and Houston. The petroleum coke will 
used plant fuel. 


Three Schools 
Get Uranium 


AToMic ENERGY COMMISSION has ap- 
proved three loans, each 5,000 na- 
tural uranium metal, plus neutron 
sources, North Carolina State College, 
Raleigh, North Carolina; Ohio State Uni- 
versity, Columbus, Ohio; and Rensselaer 
Polytechnic Institute, Troy, N.Y. Ura- 
nium and neutron sources will used 
nuclear engineers. 


THE 
ALASKA 


Receipts minerals mints and smel- 
ters and estimates production from 
individuals and companies indicated the 
total values 1956 mineral production 
Alaska was $750,000 less than value 
Mines. Drop value gold produc- 
tion largely accounted for the decrease. 

Sand and gravel replaced gold the 
leading commodity produced the 
Alaskan mineral industry, terms 
value. Gold was second value and 
coal ranked third. Mercury production 
increased sharply, climbing fifth place 
1956. Chromite production showed 
slight rise above 1955. 

Government continued aid the finan- 
cing exploration for strategic minerals 
through Active contracts—total- 
ing $763,000—authorized 
work for mercury, copper, nickel and 
tungsten 1956. 


Dredging operations Salmon River 
Goodnews Bay district resulted 
small increase platinum-group metals 
production during 1956. Metal recovery 
was made Goodnews Bay Mining 
only mine operator its terri- 
tories produce platinum primary 
product. 


DeCoursey Mountain Mining 
covered mercury from ore mined Red 
Devil mine near Sleitmute the Kusko- 
kwim River region. Mine was back 
operation following repair damage 
mill and surface buildings caused 
fire late 1954. Mercury was recovered 
from ore processed 40-ton Herres 
hoff-type roasting plant. 

Russel Schaefer recovered 
quantity mercury ore mined Bro 
ken Shovel mine Cinnabar 

Exploring and prospecting work for 
mercury was conducted during 1956 
DeCoursey Mountain Mining Co. 
DeCoursey Mountain mine and 
Willis and Robert Guck Alice and 
Bessie mine, both the Aniak district. 
Moneta Porcupine Mines, Ltd. conducted 
similar work Red Top Mercury Mines, 
Inc. property Marsh Mountain near 
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puts you 


CHEMOX 


Inside emergency efforts play important role the success 
the overall rescue operation. The M.S.A. Chemox permits safe 
travel through any gaseous oxygen deficient area with the 
complete assurance that breathing safeguarded. All the 
wearer does Chemox generates its own oxygen 
supply from replaceable canister that can stored indefinitely 
and can put into service seconds. Weighing only 13% 
designed for freedom movement. Bureau Mines 
Approved. Bulletin No. 


M-S-A SELF-RESCUER 


For immediate breathing protection 
emergencies caused fire explosion, 
developed the Self-Rescuer. 
This approved safety item provides the 
precious minutes emergency breath- 
ing protection vital those traveling 
through carbon monoxide contami- 
nated atmosphere fresh air. 

The Self-Rescuer available indi- 
vidual carrying cases Cache Assem- 
blies for storage working sections, 
mantrip cars and along conveyor 
lines. Bureau Mines Approved. 
Bulletin No. 


M-S-A McCAA TWO-HOUR 
OXYGEN BREATHING APPARATUS 


ader the hardest physical conditions, 
often required fighting and sealing 
mine fires, re-establishing ventilation, and 
fescue operations, this apparatus gives 
the wearer complete breathing 
any unbreathable atmosphere for 
minimum two hours, Bureau 
Mines Approved, Bulletin No, 


SAFETY EQUIPMENT 


Whee yoo here @ wate ty ix af 


RESPIRATORY Equipme: 


M-S-A PNEOLATOR 


Assures maximum chances recovery those overcome 
poisonous gases, electric shock, asphyxiated from any other 
causes. Automatically inflates the lungs 
tinuously, rhythmically, effectively, suction 
exhalation takes place the normal passive recoil the res- 
piratory muscles and lungs. Bulletin No. 


MASK 


toxic atmospheres where there sufficient 
oxygen, this dependable mask provides 
breathing protection against smoke, poison- 
ous and fumes (including carbon 
monoxide), singly combination, Bul- 


letin No, 


MINE SAFETY APPLIANCES COMPANY 


201 Braddock Avenue, Pittsburgh Pa. 
Your Service: Branch Offices the United States 


MINE SAFETY APPLIANCES CO. CANADA, LIMITED 
Toronto, Montreal, Edmonton, Winnipeg, Vancouver, 
Sydney, N.S. 

Representatives Principal Cities Mexico, Central and South 

Cable Address Pittsburgh 


MODERN 
FOR EVERY 


From quarter century diesel 
leadership, now comes the world’s most 
advanced line diesel engines. 


Developed Caterpillar research, these compact 
units pack more power less space and deliver 
greater efficiency, greater economy and longer life 
any application. 


You have your choice hundreds variations 
engines 650 (maximum output ca- 
pacity), electric sets 350 (continuous 
duty) and marine engines 500 (continu- 
ous duty). They’re available original replace- 
ment power for excavators, hoists, crushers, 
electric power, pumps, boats, loggers, sawmills and 
other equipment. 


Why they better job than ever 


These modern heavy-duty diesels feature the four- 
cycle design which provides smooth, effective 
power stroke and more efficient utilization 
power. They require practically attention. Their 
fuel system requires adjusting. And Caterpillar’s 
single-orifice fuel injection valves with the pre- 
combustion chambers permit the use such low- 
cost fuels No. furnace oil without fouling. All 
these and other features add new standards 
performance diesel power. 


quarter century diesel leadership 


For modern power that stems from quarter cen- 
tury diesel leadership, specify Catefpillar units. 
Leading manufacturers can supply them the 
equipment they build. 


For complete information about them, see your 
Caterpillar Dealer. backs you with prompt serv- 
ice. has the experience and technical knowl- 
edge help you with your power problems. 


Caterpillar Tractor Co., Peoria, Illinois, U.S. 


HUNDREDS DIFFERENT UNITS 
MEET YOUR POWER NEEDS 


D397 


with 
Turbocharger 


650 


Also available Roots blown, naturally aspirated 
spark-ignition engine and electric set, marine engine 
torque converter power unit. Choice air, electric 
gasoline starting system. 


D337 


with 
Turbocharger 


310 


Also available electric set, marine engine torque 
converter power unit. Choice air, electric gasoline 
starting system. 


“Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 


D375 


with 
Turbocharger 


430 


Also available Roots blown, naturally 
aspirated spark-ignition engine and 
electric set, marine engine torque converter 
power unit. Choice air, electric gasoline 
starting system. 


D326 


Naturally 
Aspirated 


200 


Also available electric set, marine engine 
torque converter power unit. Choice air, 
gasoline starting system. 


Naturally 
Aspirated 


Also available electric set. Choice air, 
electric gasoline starting system. 


D318 


(Series 
Turbocharged 


175 


SMALLER, LIGHTER AND LOWER PRICED! 


Keeping line with Caterpillar’s continued diesel 
leadership are these new Series engines. They 
are designed for use installations where space 
is at a premium. Both are small, light and low- 


Naturally 
Aspirated 


Also available electric set marine en- 
gine. Choice air, electric gasoline starting 
system. 


D318 


Naturally 
Aspirated 


137 HP! 


Also available as an electric set, marine engine 
torque converter power unit. Choice air, 
electric gasoline starting system. 


ELECTRIC SETS 


Dependable electric power, featuring the new 
Cat Generator, is available in standard voltages, 
60-cycle, in the following KW sizes: 30, 40, 60, 
100, 150, 165, 200, 225, 250, 315, 350. Also 
available 50-cycle and units. The new 
generator brings you the best features self- 
regulated and externally-regulated generators 
one package. 


NEW 
D315 
(Series 


115 HP! 


priced; yet they deliver dependable power with 
the renowned Caterpillar They are 
available naturally aspirated (above) turbo- 
charged. Choice air electric starting system. 


D339 
Naturally 
Aspirated 


140 


Choice air, electric gasoline starting system. 


D315 


Naturally 
Aspirated 


Also available electric set, marine engine 
torque converter power unit. Choice air, 
electric gasoline starting system. 


TORQUE CONVERTER 
POWER UNITS 


Many arrangements are available for 
each six Engines provide you 
with greater selection power You 
have wide choice power units and wide 
choice output 


Tmaszimum output capacity 


UNION MINIERE 


Union Miniere uses both and 
foreign CIW manufacturing facilities 


AKINS CLASSIFIERS—Photo shows four eight Duplex Akins Classifiers built the 
for Union Miniere Haut Katanga. Also, one Simplex Akins, one Akins 
Simplex and six 54” Akins Simplex Classifiers were fabricated Head, Wrightson and 
Co., representative England and South Africa. 


LOWDEN DRYERS— Lowden Dryer manufactured for Union Miniere. 
Three similar units were made Head, Wrightson and Co. 


COLORADO 
IRON WORKS CO. 


DENVER, COLORADO 
SUBSIDIARY THE MINE SMELTER SUPPLY CO. 
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Alaska (Continued) 


Aleknagik Bristol Bay region. Latter 
company may produce mercury this year. 


ARIZONA 


Uranium ore-buying station and sampl- 
ing plant operated near Globe 
Atomic Energy Commission since July 
1955, will cease accepting uranium ore 
the close business June 30, 
1957. 


According the Bureau Mines, Ari- 
zona mineral production 1956 was 
25% higher than previous year. Prelim- 
inary reports indicate that copper will 
lead the way with 90% the 
total valued $421,011,200. Copper 
showed increase due good copper 
price 1956 and the fact that San Man- 
uel went stream. Morenci branch 
Phelps Dodge continues biggest 
producer. Kennecott expanding the 
Ray division. Inspiration going dual 
leaching process and Pima milled its first 
ore last December. 


CALIFORNIA 


Glenn Hatton and In- 
yokern, are completing custom tungsten 
mill several miles north Inyokern 
Highway 395. Mill machinery was moved 
Inyokern from previous mill site 
Lemoncove, Tulare County. Mill will 
completely powered electricity. 
While mill primarily will process ore 
from High Peak Mine, leased Hatton 
and Carlson, will also open all 
miners with suitable ore custom rates. 
Mill will capable handling tpd. 
Water for mill operations will ob- 
tained from newly drilled well the 
mill site. 


Geological Survey will drill three 
deep coreholes the Kramer area east 
Boron, Kern County. Test holes will 
augment program 
pinpoint surface and underground de- 
posits yielding boron and other chem- 
icals. Coreholes have already been drilled 
the chain dry lakes from Owens 
Lake Searles Lake. Coreholes Kra- 
mer will reportedly bedrock. 


active exploration program under 
way Coso Uranium, Inc.’s claims 
Coso Range, miles east Olancha 
Mojave Desert. 

Program under contract Colorado 
Exploration Co., Grand Junction, Colo., 
and was begun Jan. 1957. First core- 
hole went 260 and, according 
Merritt, Coso president, showed 
more than 200 radioactive mineral- 
ization. Second hole matched the first 
far thickness bedding was con- 
cerned, and the Geiger count was report- 
edly higher. 


COLORADO 


New record for total value Colo- 
rado’s mineral production 
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your recovery process with 


Galigher ORE TESTING Service 


The Galigher laboratory your service has the facilities and engi- 
neering skills required meet and solve any problem ore recovery. 
Our work covers the entire metallurgical range finding and specifying 
the appropriate treatment, the optimum flowsheet and the projected 
end-results ore beneficiation. 


Galigher engineers keep well abreast the changing and advancing art 
ore treatment, both methods and equipment. Whether yours 
projected established plant, test work representative samples 
acts guide insure profitable mill operation. Galigher metallurgical 
service can help you avoid the pitfalls inaccurate data and faulty design 


Many years successful pioneering experience, world-wide scale, 


your assurance that collaboration with Galigher metallurgists will lead 
the efficient procedure and operation your treatment plant. 


For full scope our metallurgical services 
write for metallurgical bulletin. 


GALIGHER PRODUCTS: AGITAIR® VACSEAL Sump Pump, Reo: 


HOME OFFICE: 545-585 8th South 
Box 209 

Salt Loke City 10, Utah 

EASTERN OFFICE: 921 Bergen Ave. 
(Room 721) 

Jersey City New Jersey 
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Replaceable 
Mechanism 
Cuts 


HANGING this screen mechanism simple 
changing battery your car. All you re- 
move four bolts and slide out the entire 


Other Maintenance-Reducing Features 
The proven simplicity and record-low maintenance 
two-bearing design largest, most sturdy bearings ever 
installed vibrating multiple (two sets per 
corner) steel support springs that prevent transfer vi- 
bration structure even when materials stick screen 


The cartridge mechanism gives you the added advan- 
tage taking your maintenance bay shop where 
all facilities are handy and maintenance costs are lowest. 


your process involves multiple installation, mechanism with single grease seal drive 
highly profitable keep replacement mechanism side that eliminates multiple possibilities dirt infil- 
reserve. Slip one out, slide another in. Keeping pro- tration all these features keep maintenance cost low. 


duction flowing easy that. 


For complete information, see your nearby Allis-Chalmers representative write for 
Bulletin 07B8368, Allis-Chalmers, Industrial Equipment Division, Milwaukee Wis. 


ALLIS-CHALMERS 
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Colorado 


lished 1956 for the tenth straight year. 

Last year’s mineral production Colo- 
rado, excluding uranium, was placed 
$306,270,000 the preliminary report 
ium production figures were not made 
public, but unofficial estimates have 

The 1956 production was higher 
than the $286,104,000 reported for 1955. 

Significant statistics included: 

Molybdenum—1956 production 37.5- 
million compared with 43-million 
1955 (values not estimated). 

Total production metallic minerals 
decreased 1956, but value was 
4%. Value gains included: lead, 39%; 
zinc, 27%; copper, 12%; gold, 10%. 

Value non-metallic minerals showed 
gain over 1955. 


(Continued) 


King Lease, Inc., which operated the 
Camp Bird mine near Ouray for 
years before Camp Bird, Ltd. took over 
the property again December, now 
engaged new mining venture 
Crested Butte. 

Spokesmen said that mining and stock- 
piling had been underway for two 
months, and that mill would set 
near Crested Butte next summer. 


Hidden Splendor Mining Co. moved 
its headquarters office from Grand Junc- 
tion Salt Lake City. Hidden Splendor 
properties include Delta mine Emery 
County, Utah and Far West shaft 
San Juan County. Company also serves 
engineering consultant for Lisbon 
Uranium Corp. General manager Hid- 
den Splendor Otto former AEC 
mining engineer. 


Colorado Springs has purchased 
Paso gold mine Beacon Hill 
Cripple Creek and several claims that 
vicinity. Paso mine 
about gold. Officers 
the new organization, soon 
corporated, are Selby Young, president; 
Mark Wild, secretary-treasurer, Will Jur- 
gens, vice president and Reed Williams, 
Olathe, second vice president. 


Radium Hill Uranium Co, reports 
that steady shipments are now going 
Grand Junction, the final report for No- 
vember showing 1,400 tons 
month, bringing $45,398 (including 
freight allowance), the ore giving value 
$40.85 per ton. Director Wm. 
Weldeck, Montrose, says during the 
period Radium Hill made 
net profit some $75,000 from its new 


Bonanza, construction under way 
modern mill for Superior Mines 
Corp. Chicago company which pur- 
chased the old Rawley mine. 
Manes, Salida, contractor for the build- 
ing. James Foster-Smith, superintendent 
for the mining company, described lay- 
en.” Equipment for the mill 
pected arrive soon. Company build- 
ing 100-tpd flotation mill. Foster-Smith 
said should operation early 
spring. Harold Wall Salida mill 
superintendent. 


RECTANGULAR MAGNETS 


Reduce Production 
Eliminate Tramp Damage 


DINGS “IN-LINE” 


Here’s the way Dings Self-Cleaning Suspended Magnets save money 


for you 


They protect costly machinery against tramp iron damage 
pulling iron out the deepest burdens high-speed belts, where 
other types magnets are ineffective. 


Discharge automatic and constant 


required for cleaning 


manual labor 


danger accumulated iron dropping 


the belt power fails. There dribble, carry-over, 
interference with conveyor operation. 


“In-Line” models extract iron parallel burden travel and 
the same speed. Rail sections other long pieces are removed 
before the trailing edge can rip the belt. 


Dings models. 


less current, weigh less proportion strength, take little room, 
are ruggedly built for heavy-duty service. 


Their high efficiency and superior design often makes possible 
for smaller unit better iron removal job than 
larger, more expensive magnet different type! 


Dings 


Send the coupon for complete 
details about Dings 
lar Magnets and other Dings 
designed meet your 
magnetic separation needs. 
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DINGS MAGNETIC SEPARATOR CO. 


West Electric Avenue Milwaukee 46, Wisconsin 


DINGS MAGNETIC SEPARATOR CO. 
4716 W. Electric Ave., Milwaukee 46, Wis. 


Send full information covering: 


Pulleys Metal Detectors 
city ZONE STATE... 
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These are terms that JKS engineers are concerned with hours day 
the design and manufacture Diamond Drill Bits that suit your coring and 
Throughout years steady progress these standards were the basis for 
the drilling bits that are now recognized unbeatable the world over. 
HARDHED matrix for non-abrasive formations 
HARDHED matrix for average drilling conditions 
HARDHED matrix for extremely abrasive formations 
When you next need diamond drill bit which formation will slow up, 
gives full core recovery, faster penetration AND saves you days and dollars 
coring and drilling, contact your nearest Smit field representative 
write direct for literature and assistance. 


HOME OFFICE AND PLANT 
MURRAY NEW JERSEY 


Colorado (Continued) 


Rawley produces lead, zinc, copper 
and some silver and has been good 
producer over period about three- 
quarters century. 


U.S. Supreme Court has decided 
review decision handed down Feb. 20, 
1956 U.S. Court Claims supporting 
claims six gold mining companics 
the U.S. that they were illegally injured 
issuance Executive Order L-208 
October 1942, which required non- 
essential gold mines close down. De- 
cision Court Claims was that the 
gold mining companies were unfairly 
damaged. Appeal the Supreme Court 
was made the Justice Department. 


Net asset Minerals Engineering Co., 
Grand Junction, were valued $8,372,- 
000 Nov. compared with 
$3,880,000 last June 30, president 
Blair Burwell reported stockholders. 
Burwell said increase $4,492,000 
the five-month period “has been due 
earnings mine development. 
crease assets does not include any 
valuation the moment resources 
iron ore, vanadium other mineral 
resources. are following the policy 
valuing such assets only when they 
have reached the producing stage.” 
Other points covered the report: 
Tungsten ore from new Red Button 
mine Montana moving the mill 
rate excess 5,000 tpm.” 
Mining under way tungsten prop- 
erties near Mexiquillo, Mexico. Deliveries 
certain equipment items had delayed 
work the mill, but deliveries tung- 
sten are scheduled begin April. 
Minerals Engineering, venture 
with British steel interests and New 
York financing firm, has formed com- 
pany called Minerals Engineering 
South Africa (Pty) Ltd. develop and 
mill vanadium deposits recently acquired 
South Africa. Company said “we 
are assured reserves ore which 
will give recoverable vanadium 


IDAHO 


Bunker Hill Co. has concluded 
petual working agreement with Silver 
Bowl Inc. providing for deep explora- 
tion and development the 
Senator Stewart mine near Kellogg 
profit-sharing basis. 

one the Coeur 
lead producers will opened cross- 
cut from one Bunker lower 
levels. About 1500 tunnel work 
will necessary reach Senator Stew- 
art ground. 

Bunker Hill will finance project and 
will reimbursed for its development 
costs before any division profits. 

Agreement sets two separate profit- 
sharing zones, one which the div- 
ision profits 50-50 and the other 
which Bunker Hill receives 75% and 
Silver Bowl 25%. 

Senator Stewart property, located 
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ESS! VERSATILITY! 
RATION! 


quarry orders more Payhauler units! 


Moore, superintendent, Nello Teer Com- 
pany, Durham, C., comes right the point and 
tells why their crushed stone company has ordered 
three more International “65” Payhauler trucks. 
“Our first ‘65’ has 1,050 hours with satis- 
factory service. has plenty power for high- 
speed delivery, handles easy and dumps fast” 
Mr. Moore made this statement and recom- 
mended the purchase the three new “65” Pay- 
hauler trucks after measuring the service and pro- 
duction three other leading haulers working 
the quarry. The 1,050 hours gave Mr. Moore and the 
company sufficient time test the Payhauler’s am- 
ple, turbo-charged diesel power plus load-matched 


gear ratios...a combination which smooths the get- 
away and permits quick shifting into time-gaining, 
hill-climbing higher gears! This performance under 
rough and rugged conditions has made the “65” stand 
out haul unit Jong trouble-free service life... 
short travel time...and big production! 

Prove yourself what Nello Teer proved...that 
International Payhauler trucks will boost your pit and 
quarry production and profits...and lower service 
maintenance costs. Try the Model 65’s safe and easy 
full-load maneuverability. Test the ample power its 
250 turbo-charged diesel engine...save 10% 
fuel. Ask your International Construction Equip- 
ment Distributor for demonstration, soon! 


Double-acting hoist cylinder all stages with 106,300 
pounds force first stage permits dumping heaped load 
granite into hopper less than seconds. Hydraulic snubbing 
action prevents undue stress hoist cylinders...and body 
return frame. Model Payhauler gives you big, profit- 
boosting 18-ton capacity; Model husky tons! 


INTERNATIONAL 


CONSTRUCTION 
EQUIPMENT 


A COMPLETE POWER PACKAGE INCLUDING, Crawler, Wheel, and Side-Boom Tractors 
. Self-Propelied Scropers and Bottom-Dumps ... Crawler and Rubber-Tired Loaders 
++» Off Highway Trucks ... Diesel and Corbureted Engines .. Motor Trucks 


val 
5 
4 
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SPEEDS ORE 
FROM SHIP 


This Hewitt-Robins slope conveyor takes ore from 48" H-R 
dock conveyor which runs the length the Canton Railroad ore 
pier Baltimore. carries 3,000 tons ore per hour 16° 
slope into weighing station for loading into railroad cars. 

This continuous flow materials cuts handling costs, speeds 
turn-around time for ships and shore carriers. Here, hun- 
dreds industrial applications, Hewitt-Robins engineered, 
manufactured, and installed the complete bulk materials handling 
system. find out how H-R products and services can help 
you, consult your classified telephone directory for the near- 
est H-R representative, contact Hewitt-Robins, Stamford, 
Connecticut. 


CONVEYOR BELTING TRANSMISSION DRIVES 
INDUSTRIAL CONVEYORS, SCREENS SHAKEOUTS 


Idaho (Continued) 


Deadwood Gulch just outside the city 
limits Kellogg, was staked 1895. 
Between 1911 and 1914 yielded about 
$15-million worth ore under operation 
Augustus Heinze, one Butte’s fam- 
ous “copper kings.” 

Silver Bowl acquired the claims 
1942 and did considerable amount 
rehabilitation work during the next few 
years, but was unable finance the 
deeper development indicated. 

expansion program for 
the Bunker Hill Co. was announced 
president John Bradley. Program will 
carried out over five-year period 
and will involve expansion and modern- 
ization plant and equipment and en- 
largement by-product recovery facil- 
ities for the 70-year-old mining, smelting 
and fabricating firm. Its purpose 
streamline company order 
improve and strengthen its position 
the lead and zinc industries. 

New multi-million dollar expansion 
addition the $7-million expansion 
program now progress the firm’s 
electrolytic zinc smelter. 

Conclusion long-term contract 
become exclusive supplier sulphuric 
acid the big Simplot fertilizer 
plant Pocatello was also announced 
Bunker Hill. Contract runs for years 
and calls for sale 5,000 tons 
acid per month, with provisions for 
larger tonnages required for the fer- 
tilizer operations. 

Key the successful negotiations 
the company’s acid sales agent, Allied 
Chemical and Dye Corp.’s General Chem- 
ical Division, was the obtaining 
concession freight rates 
Union Pacific Railroad effective Jan. 

New contract expected boost 
Bunker Hill’s acid sales about 80,000 
tons per year, which about 80% 
plant capacity. This compares with sales 
about 10,000 tons during the initial 
year operation the $3-million plant 
and less than tons 
1955 and 

Bunker Hill also announced the sign- 
ing contract with Pacific Northwest 
Pipeline Corp. for natural gas supply 
for its mine and mill, lead smelter and 
plant. Plans for the plant distribu- 
tion system have already been completed 
and only the Federal Power Commis- 
sion’s approval Coeur 
Kellogg pipeline necessary assure 
natural gas delivery the Bunker Hill 
plants before the end 1957. 


Seagraves Mining Co., Portland, Ore., 
has been granted $9,960 contract 
DMEA for exploration proj- 
ect its property Custer County. 


Nabob Silver-Lead Co. has started de- 
velopment the new 180-ft winze level 
its orebody Nabob mine 
Pine Creek area Coeur 
District. west drift from the winze 
basis, and this heading supplying suffi- 
cient ore (about tpd) keep Nabob 
mill operating one-shift basis. Ore 
wide the drift new lower 
horizon and development muck aver- 
aging from 15% Pb-Zn. 


138 Engineering and Mining 


Climax Molybdenum Company using 
Rock Bolts and Realock® Chain-Link Fabric 
save 30-35% temporary slusher drift support. 
Developed the Climax Planning and Mining 
Departments, the new method: 


Enables miners driving drifts their 
own rock bolting with the same machines 
used drive heading. 


much faster and more versatile than 
older methods. 


Has been fully tested for safety. 


Affords proved savings over old methods 
(35% less than square sets; 30% less 
than wedge-type bolts and landing mats). 


| 
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cut temporary driff support costs one-third 


The Rock Bolts used Climax are ft. 
long inch diameter bolts with Pattin Expan- 
sion Shells. They have left-hand threads 
allow tightening the left-hand rotation 
the drilling machines. special adapter con- 
sisting machine chuck and square socket 
welded together the only special accessory 
needed for this operation. 


This just one the many jobs being per- 
formed Rock Bolts—known through- 
out the mining industry for their dependable 
performance. Why not get the full details 
how you can use Rock Bolts advantage 
your own mining operations? Just write the 
nearest sales office listed below. 


SHEL TYPE ROCK BOLT 
(Wit PATTING 


Here CF&I Rock Bolts and Realock 
Chain-Link Fabric are being in- 
stalled for temporary drift support. 


Other Products for the Mining Industry 


Cal-Wic Industrial Screens Wickwire Rope Grinding Rods Grinding Bolls 
Light Rails and Accessories Realock Chain-Link Fabric 


THE COLORADO FUEL AND IRON CORPORATION 
DENVER OAKLAND 
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ELECTRICAL CONNECTORS. 
(top left) Tough, one-piece 
Neoprene jacketed units. 
Distortion proof, flame-re- 
sistant, moisture-tight, and 
long lasting. Hundreds 
available styles cover all 
mining needs. See Bulletin 
B56 B57 for complete 
description. 


TONNAGE BOOSTERS 


PORTABLE LIGHTING LINES. (‘op 
right) special tools tal- 
ents needed use String-a-lite. 
Can lengthened, shortened 
moved needed. One-piece 
light outlets inter-connect 
through Joy ‘‘end 
Complete details provided 
Bulletin 


CABLE VULCANIZERS. Repair 
cuts and breaks power lines 
immediately. For rubber, Neo- 
prene, Buna and thermo- 
plastic jacketed cables. Two 
(lower right) and 
(lower heated elec- 
trically with automatic tem- 
perature controls. Get your 
free copy Bulletin 


For details write Joy Manufacturing Company, Electrical 
Products Division, 1201 Ave., St. Louis 10, 


Missouri. 


Executive Offices: Oliver Building, Pittsburgh 22, Penna, 


OTHER 
PRODUCTS 
of the 
ELECTRICAL 
PRODUCTS 
DIVISION 


wew coe420 


EQUIPMENT FOR ALL INDUSTRY 


Safety 
Circuit Centers 


Distribution 
Boxes 


Portable Cable 
Lighting 
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Idaho (Continued) 


Polaris Mining 2500-level west 
exploration drift into adjoining New Pu- 
rim ground has exposed few short 
zones commercial silver-copper ore, 
but continuous ore shoots date. 
Heading has been extended 600 into 
New Purim area, which Polaris ex- 
ploring and developing under 
sharing agreement with Silver Dollar Mi- 
ning Co. 


KENTUCKY-ILLINOIS 


Alcoa’s fluorspar division, Rosiclare, 
expects pursue development work this 
year its Shouse-Skelton property, 
new fluorspar-ore bedded deposit Liv- 
ingston County, Ky., five miles from Joy. 
Work done company force in- 
stead under contract. Mining not 
immediately planned. 273-ft shaft re- 
cently was completed Patton 
and Sons, Elizabethtown contractors. 


Purchase the “Lost 40” fluorspar prop- 
erty Pope County, will made 
Alcoa, fluorspar division, from Lucy 
Gilbert, al, following completion 
present investigative work. wiil 
closed down indefinitely, pending solu- 
tion difficult mining problems which 
are presented since low grade, 
marginal property, and treacherous 
ground. 


New Jersey which has 
extensive acreage County, 
over the last few years, started drill- 
spar fault, southeast Ridge. 
Site the operation Elmer Vinyard 
property, lying near the Lee mine where 
Alcoa has been drilling. 


MINNESOTA 


Pickands, Mather Co., again the only 
mining company produce iron ore 
from all six Minnesota and Michigan 
ranges, shipped total 11,165,267 
tons 1956, placing third place 
was 1955, following Oliver 
Mining Division and Hanna Co. 
Old Mahoning mine was its largest ship- 
per, has been many times before, 
with 1,805,109 tons. 

This brings total shipments from the 
big pit 103,374,835 tons. Only Hull- 
Rust has exceeded this tonnage. Second 
largest producer was Embarrass mine 
eastern Mesabi with 672,383 tons 
while West Hill followed closely with 
658,431 tons. Company had one mine— 
the Zenith underground—on Vermilion 
range; Mesabi; three Cuyuna; 
six Gogebic; one Marquette—the 
Volunteer—and four Menomine. 


Northern Pacific R.R. plans step 
exploration work its extensive land 
holdings and add mining engineers 
and geologists its staff for that pur- 
pose. will also offer its exploration 
services owners property along its 
lines. 


Kennametal Drill Bits are 
available more than 


KENNAMETAL 


Carbide Bits 


stay sharp longer 
costs 


Kennametal produces the world’s most extensive line carbide-tipped 
mining bits and accessories, engineered and designed for economical 
service any drilling condition. Tough Kennametal tips stay sharp 


longer, take harder knocks than any 


other tungsten carbide. Kenna- 


metal representatives—all men with years actual mining experience 
—will recommend the right bit for the job and demonstrate proper 


application, the mine. 


the Kennametal 


Short, sturdy prongs enable 


Kennametal FDH bits, with 
their large solid carbide 


RD Bit to 
drill the hardest 


tip and shank designs for 
low-cost drilling coal, 
clay, slate, shale, soda ash 
and similar formations. 


*Trademark 


terial. 
operation. 


changed will. 


your operation. 


March 1957—Engineering and Mining Journal 


Specially engineered 
tures speed vibrated parts can 
leader among sieve 
shakers suitable for either laboratory 
field use you need every hour 


Write for particulars 


Telephone 36284 


WHEELER COMPANY, 
2408 Harrison St. Topeka, Kansas 


drill harder and tougher 
material than possible 
with standard two-prong 
bit designs. 


KENNA 


blades, 
formations that can ro- 
tary 


Look for the name your Kennametal representative the yellow section 
your phone book, the back your Kennametal Price Book—or, 
write direct KENNAMETAL INC., Mining Tool Division, Bedford, Pa. 


@ tate 
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Progress 


The Wheeler Testing Vibrator 


Accurately tests either coarse fine ma- 


QUIET 


Inc. 


ECONOMICAL 
VERSATILE 


CONVENIENT 


f 
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How 
Saverman Scraper 
Storage 
Reduces Costs 


This prominent producer basic chemicals uses Sauerman yd. 
Drag Scraper Machines reclaim potash 200 Total area cov- 
ered approximately 125 370 ft. Building capacity 60,000 tons. 


Here’s how Sauerman Machine cuts costs: 


Remote Control 


One operator, located safe station, overseeing the entire area, can 
practically 100% all stockpiled material. 


All highly machined parts, hoists and motors can located outside 
the building and protected from corrosion and dust. 


When parts are replaced—sheaves, clutch brake linings—the ma- 
chine restored practically new condition, even though may 
twenty more years old. 


Only the Crescent scraper and cables contact the material. The scraper 
machine can designed operate the scraper top non-caving 
material. This allows the scraper break down any high faces that 
may standing. 


Sauerman Storage Machines are for hourly capacities from 
600 cu. yds. partial list producers and manufacturers using 
some type Sauerman equipment 


Crawford Chemical Co 


Davison Chemical Co. 
Division of W. R. Grace G Co 


Duval Sulphur G Potash Co. 
F. §. Royster Guano Co. 
international Minerals G Chemical Corp 


Lion Oil Co. 

Potash Company of America 

Red Star Fertilizer Co. 

Southern Agricultural Fertilizer Co 
Tennessee Farmers Cooperative 
Virginia-Carolina Chemical Corp. 


Fo: ways reduce your material handling costs, request Catalog 
Bulk Storage Scraper, plus Field Report 227 and other reports 
the handling your material Machines. 


SAUERMAN 


626 28TH AVE. BELLWOOD, ILL. 


Minnesota (Continued) 


Reserve Mining Co., its first full year 
operation the Silver Bay taconite 
plant, produced 3,685,000 tons pellets 
from 10,775,000 tons taconite 1956: 
ratio 2.92 tons taconite for ton 
shipping season be- 
gan April and ended Dec. 14. Because 
pellets are dry they not freeze ore 
cars ordinary direct shipping ores 
and wash ore concentrates. 


Problem storing diesel locomotives, 
each 50- 60-ft long, where they could 
kept warm and safe from winter 
snows, was solved Erie Mining Co. 
unique and entirely satisfactory 
manner. 1800-ft long tunnel the 
Erie railroad between the mine and Lake 
Superior, ten miles from Taconite Har- 
bor, was provided with heavy door 
each end. Two 450,000 hot air heaters, 
enclosed prefabricated building, were 
placed flat car outside the east open- 
ing the tunnel with 22,000-gal fuel 
tank supply the heaters, and diesel- 
fueled generator-set for light. Two win- 
terized railroad cabooses provide com- 
fortable living quarters for the two men 
assigned the job. Two locomotives are 
kept readiness necessary. Only 
approach the tunnel snowshoes 
for distance about one mile from 
the highway. 


During the 1956 shipping season, Repub- 
lic Steel Corp. produced 663,298 tons 
from its only operating mine Minne- 
sota: the Susquehanna open pit Hib- 
bing. Including the production, 
Susquehanna—which was opened 1906 
Buffalo and Susquehanna Co.- 
has produced total 29,616,309 tons. 
has about 4-million estimated tons re- 
maining. 


Jones Laughlin Steel Corp. shipped 
2,573,872 tons 1956, mostly from 
seven its own mines Mesabi range. 
Also included total were 16,902 tons 
from Graham No. mined for Zontelli 
Bros. and delivered J&L; 64,782 tons 
from Graham No. mined for Pacific 
Isle and delivered J&L and 21,940 tons 
mined from the old underground area 
the Leetonia mine Pickands, Mather 
Co. and delivered J&L. 

Underground portion the Leetonia 
was operated Leetonia Mining Co. 
from 1907 1928. 

part its stripping program 
Mahoning Group property, Pickands, 
Mather Co. has stripped across the old 
Leetonia hoisting shaft and loaded some 
Leetonia ore along the west 
line. 

J&L shipments from its Hill-Annex 
mine Calumet—603,162 tons—brought 
total production from that mine nearly 
50.5-million tons. 


Snyder Mining Co. shipped 916,265 tons 
from its Webb and Whiteside open pit 
mines for 1956. 1955, the two mines 
produced 940,981 tons. 


1956 marked the eleventh year 
Pacific Isle Mining 
Its first ore shipment was made 1946, 
amounting 276 tons. came from 
North Uno (Northern Pacific) open pit 
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Bulk Mineral Storage the SAUERMAN Method 
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the Carpco Group 
EXPORT CORPORATION 
see that you get equipment where you want 


when you want Carpco has its own export 
company. 
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Map markers show the distribution equipment, engineering projects, and sales agents 
throughout the world. 


Carpco has active installations 
over thirty countries. 


From the smallest detail completely integrated 
plants—it’s Carpco all over the world! 


CARPCO RESEARCH AND ENGINEERING CARPCO MANUFACTURING, 
CARPCO CONSTRUCTION CORPORATION CARPCO EXPORT CORPORATION 
JACKSONVILLE, FLORIDA, 
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Minnesota (Continued) 


Consolidated core, longer runs with which had been worked over five 


previous operators since 1910. 1947, 


137,484 tons from six old mines with 

inner total 28,484 tons estimated ore 

available the beginning that year. 

1948, company shipped 174,104 

Its steady gain was climaxed 

237,794 tons from the Wakefield mine 

from the properties under Pacific Isle 

management ran from 1,181 tons the 

Emmett mine the eastern Mesabi 

243,537 tons from the Commodore-Union 

(former Republic Steel Corp. property) 
Virginia. 


M.A. Hanna Co., from its Minnesota and 
Michigan mines which made total 
12,461,382 tons 1956 which 
10,654,638 tons came from Minnesota. 
Largest producer was the Mississippi 
group with 1,522,949 tons. South Agnew 
and Enterprise pits each were well over 
tons. Morton, one 
range’s most interesting 
shipped 707,625 tons, making total 
2,138,776 tons from the mine since its 
This broken and crumbled 
Under the most extreme drilling con- first open pit shipment 1956 
ditions the driller obtains longer runs was its best year. Hanna Co. was again 
runs constant block- and greater core recover second largest shipper the Lake 
with 
ing, making difficult Superior district, exceeded only Oliver 
btain chrome plated inner tubes Chris- 
obtain information need- core Iron Mining Division. 
ed. Hunner mine Coleraine, 
formerly known the Parcel Three 
mine, made its first shipment 1956: 
property 55. Mine’s new washing 
For the toughest conditions: plant, which was operation last sum- 
Even hard, broken and abrasive rock and frac- heavy media unit and spiral section. 
tured formations the Christensen Chrome Plated Also construction heavy media 
inner tube gives substantial relief the major drill- Heavy media section Douglas mine. 
ing problems short runs. which was placed operation 1956 
runs, constant blocking, short can treat both coarse and fine iron ores. 
life and crumbled core. The Chrome Plated also handles ore from Enterprise, 
inner tube the Christensen Core Barrel provides 
smooth glass-like surface harder than the rock Argonne-Leach mine, inactive since 
being drilled. allows the core enter freely 1957. Stripping under way and about 
and cleanly, alleviating all the old problems and thus 860,000 surface and 1,280,000 
giving greater core recovery and increased drilling 1957 shipping season begins. Screening 
progress. plant and conveyor system 
Perry-Wyman pit being installed 
your problem hard, broken and abrasive 
cs. 
rock, poor core recovery, short runs and high costs, total pro- 
gram calls for removal about 16-mil- 
plated tubes. His knowledge and experience with rock. 
diamond drilling means greater core recovery MICHIGAN 
Cost Per Foot. 


you have our catalog? Write for Republic Steel Corp’s Tobin-Columbia- 


262,589 955. 


lic began mining the Monongahela, 
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TROLLEY-CABLE Built 4-8 ton sizes, opened 
sealed types, these versatile units can gathering jobs 
quickly, economically. Centrally hung motors and equalized 
spring suspensions help prevent rail pounding, climbing. 


type unit gives highly reliable, efficient, safer service for 
operations where trolley wires are not feasible. Battery 
eliminates stand-by losses, delays due power failures. 


powerful, safer, and easy the track, 
this heavy-duty haulage locomotive available eleven 
sizes, tons, low height standard. Requires little 
maintenance, sturdy, rugged construction. 


2 


~ 


available seven standard sizes, are ideal 
for surface haulage and switching operations. Electric drive 
gives them long life, dependability. 


General Electric locomotive matched your needs 
gives you fast, efficient, low cost mine 


Whatever your mine haulage gathering require- 
ments, there’s General Electric locomotive that 
will suit your needs. Whether for underground sur- 
face haulage, G-E straight-electric diesel-electric 
locomotive can haul your loads faster and reduced 
costs. 

General Electric offers complete standard line 
sturdy, dependable industrial and mine locomo- 
full range sizes, heights, 
widths, and track gauges. Typical these G-E loco- 
motives are the four types shown above. 

G-E locomotives have proven their efficiency 
thousands mine and industrial applications under 


extremes moisture, temperature, dust, and track 
conditions. You can expect this same efficient, highly 
reliable performance from G-E locomotive that 
matched your mine’s requirements. High avail- 
ability and low maintenance costs mean that G-E 
locomotives can your haulage jobs better 
faster more economically. 


FOR MORE INFORMATION about G-E industrial and 
mine locomotives, for survey your particular 
your nearest G-E Apparatus Sales Office. General 
Electric Company, Locomotive and Car Equipment 
Department, Erie, Pa. 120-94 


Progress Our Most 
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Note the clearance when 
Baldwin hopper car clamshell 
doors are open. When 
loading, the doors provide 
ft. in. and are com- 
pletely clear the hopper 
opening; so there is no possi- 
bility fouling them. When 
closed, the doors lock into 
position automatically and 
cannot open accidentally. 


me 


LIGHT COM PANY 


~ 


New 100-ton Baldwin coal-type hopper cars 
cut switching costs more than 25% 


The Eddystone Division Baldwin-Lima-Hamilton now 
building coal-type hopper cars 100-ton capacity—35 for 
the Kansas City Power Light Company, Kansas City, 
and for the River Queen Coal Company, Greenville, Ky. 
These are the largest coal cars ever equipped with the automatic, 
air operated, clamshell door mechanism, patented device which 
provides instantaneous dumping. 

These cars will weigh 65,000 and have level full capacity 
119 cu. yd., heaped capacity 140. Since three them will 
haul more than four 70-ton cars—till now the largest coal cars 
with Baldwin’s automatic door mechanism—these 100-ton giants 
will reduce switching costs more than main line tracks, 
where charges are based solely per car rate. 

Similar cars designed carry 100 tons ore but smaller 
cubical capacity are now being built Eddystone. 

Baldwin hopper cars are made all capacities and all track 
gages. Rugged construction throughout guarantees long life 
trouble-free service and minimum upkeep costs. 


The world’s largest selling dump car—the Western 
also built Baldwin. Write today for com- BLH 

plete information both dump and hopper 


Division 


Philadeiphia 42, Pa. 


Hydraulic turbines * Weidments «+ Dump cars « Nonferrous castings 


Michigan (Continued) 


Jones Laughlin’s new Tracy under- 
ground mine Negaunee, with its first 
full year production, shipped 405,604 
tons 1955 shipped 63,447 
tons. When fully developed will one 
Michigan’s largest producers. 

Bradley mine Iron Mountain pro- 
duced 34,110 tons compared 
35,989 tons 1955. Most Lake Superior 
mines showed decreased tonnage for 
1956 because the five-week long 
strike. 


Hanna Co.’s Michigan producing 
mines for the Menominee 
range—were the Wausec, 
Homer and Cannon, with production 
that order. Hiawatha had 542,187 tons 
and Cannon—a combination the Ben- 
gal, Tully and Baker mines—had 327,- 
487 tons. Total production from the four 
mines was 1,806,744 tons. 


Pickands, Mather Co. shipped 3,675, 
505 tons from its Michigan operations 
1956: 2,735,599 tons from Gogebic 
range; 128,810 tons from Marquette 
range (all from the Volunteer mine) 
and 811,096 tons from Menominee range. 

Two largest producers were Gogebic 
range properties: the Cary Hurley, 
Wis. with 542,525 tons and the Newport, 
near Ironwood, active for over years, 
with 528,354 tons. Six Gogebic range 
mines were the Cary, Newport, Geneva, 
(taken over from Oliver Iron Mining Di- 
vision U.S. Steel Corp.) Peterson, 
Anvil and Sunday Lake. 

Marquette range had only the Volun- 
teer mine and the Menominee range 
had four: Buck unit; Lawrence new 
mine); Fortune Lake; and Globe-Cornell. 


NEVADA 


Value Nevada’s mineral output set 
all time record during 1956, according 
Estimated gross income 
mining companies during the year 
$124,175,200, which $107,890,000 was 
accounted for metals and $16,393,200 
non-metallics. Copper production was 
$10-million over 1955, iron produc- 
tion was $2,750,000 over previous 
year, and zinc and 
showed increase $2-million. Silver 
production 1956 was valued $860,- 
000 1956 against $765,000 1955. 


Nevada Scheelite Corp. has reduced op- 
erations its mine Mineral County 
underground development work and 
diamond drill exploration being carried 
out four crews the surface. Drill 
crews are reported finding encour- 
aging showings, and underground de- 
velopment good ore. Full scale op- 
erations were continued until Dec. 
when 100 men were released. 


Wah Chang Corp., which operates the 
Lincoln Mine Tempiute, expected 
receiving electric power from Hoover 
Dam the first March. 63-miles 
high tension line under construction 
the Lincoln Country property, and 
being financed the mining firm. 
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a 
The Granby- cars 
used the new operations 
Photos coutesy of Dorr-Oliver-Long. lid, Orillia, Cansde Canadian Johns-Many ille 
Matheson, Ontario, mine 
4 
are being equipped with 


National 


are the cars used the 


company’s Asbestos, 
Quebec, operation. These 


two operat ions 


installing Willison 
Automatic Couplers and 
NATIONAL Mi-23@-5 RUSBER WILLIGON AUTOMATIC COWPLERs 


CUSHIONING DEVICES ARE USED COUPLE AT EITHER END OF CAR Na tional rubber 


q 


AUTOMATIC 
MINE AMD CAR TRUCKS 
STEEL WHEELS 
NATIONAL CASTINGS COMPANY CAMADA, LTO LINK 


and SWIVEL HI TCH NGS 
128 TORONTO ONTARIO 


] 
. 


Nevada 


(Continued) 


Throughout 1956 average tons 
scheelite ore were milled daily the 
mine. three compartment vertical 
winze from the 600-ft level was com- 
pleted, stations were cut the 760 and 
900-ft levels, and development work 
started, 


Cordero Mining Co. which operates one 
the nation’s top mercury producing 
properties near McDermitt northern 
Humboldt County, has increased housing 
facilities its property and now has 
men employed. Work progressing 
new from the 700-ft 


level and sinking from the same level. 
Completion this project expected 
1957. Underground work 
carried during two shifts daily, six 
days week, and the mill runs contin- 


Goldacres mine London Extension 
Mining Co. produced $2,461,000 worth 
gold during 1956 its property 
Lander County. only gold pro- 
ducer, the mine open pit. Recovery 
done large cyanide plant the 
throughout the year, and employees are 
provided with housing the mine 


Gold Streak Mining Milling Co. 


drilled with ROK-BITS 


Holes need not blown before loading 
and rods can pulled easily when you 
follow this proven blast hole drilling 


technique—drill (1) small holes—(2) use 
airlegs—(3) with non-rifling Brunner 
Lay carbide Brunner Lay 


drill rods. 


For proof what this accepted 3-step 
technique can mean you keeping 
costs down, output and your drillers 
happier—phone, write, our nearest 
plant. Small LARGE hole drilling, 
have the bits for them all. Ask 


Bulletin 


Carbide Rok- 
Bits —cross,""X"’ 
chisel types 
sizes: 
thru 


Intra-Set Drill 


Alloy or 
insert—gauge carbon 
sizes: 14% "thu drill 
steel 


Brunner Lay Products 


Brunner & Lay, Inc, 
9300 King 
Franklin 


Loy, Inc. 
150 Lestie St., 
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Brunner Lay Rock Bit Brunner Lay Los Angeles, Inc. 
2514 East Cumberland 
Philadelphia 25, Pa. 


Brunner Lay Rock Bit Asheville, inc. 
Sweeten Creek Rd., Asheville, 


2425 East 37th St. 
Los Angeles 58, Calif. 


Brunner Lay Portiand, 
660 Tillamook St., Portiond 12, Ore. 


erecting mill about miles east 
Cherry Creek White Pine County. 
Jim Duval and Jim Duval Jr., main 
stockholders and officers the com- 
pany, bought mill California last sum- 
mer and moved its present site, 
where they are converting from 
gold refining plant one which will 
treat tungsten ore. gravity mill, will 
handle tpd. The Duvals expect 
and will treat ore from the Gold Streak 
Mine nearby well from Louis 
Campanella’s Calcite No. Mine Cher- 
Creek District. 


Tungsten Mining Corp., Henderson, has 
been awarded $250,340 tungsten metal 
exploration contract DMEA, for 
which Federal share will $187,755. 


NEW MEXICO 


Contract for 660-ft, vertical, two-com- 
partment shaft tapping the Ambrosia 
Lake orebodies the Homestake-United 
Western venture has been awarded 
Centennial Development Co, Eureka, 
Utah, mine contractors. Shaft located 
United Western ground, and work 
under way. 


Establishment New Mexico Institute 
Mining and Technology, Socorro, 
new scholarship provided Southwest 
Potash Corp., New York, has been an- 
nounced the Institute. 

Scholarship carries stipend $1,000, 
which may divided among two 
more candidates, Preference making 
award will given incoming fresh- 
men who show special interest min- 
ing and metallurgical engineering studies. 


OREGON 


Production titanium and zirconium 
ingot the Oregon Metallurgical Corp. 
plant Albany, will reach 50,000 
monthly March, and capacity expect- 
end the year, Stephen Shelton, general 
manager, reported annual meeting 
stockholders. 

Shelton said experimental casting 
progress with the plant making some 
sound titanium castings well zirco- 
nium. 

“So far have only seen fit sell 
titanium castings and expect 
commercial production titanium 

Plant, constructed last year, opera- 
ting three shifts. Its equipment was 
augmented recently installation 
12,000-ton press for compression ti- 
tanium and zirconium sponge. Another 
larger press, now being constructed 
Portland, scheduled for installation 
April. 


Oregon tax commission has submitted 
the current state legislature bill 
that would require severance tax 
minerals and specifically names oil 
and gas liable. 

Samuel Stewart, member the tax 
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SMIDTH 


phurizing, 
oxidizing and 
coolers, pre- 
heaters, recuperators— 
auxiliary 


mills, tube 
and multicom- 
ore losed circuit— -wet or j 


and over 5,000 Grinding Mills 
supplied all over the 
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DIAMETER CAN 
CARTRIDGE 


Now New Hard-Hitting Blasting Agent, 
for tough breakage 


DuPont Heavy No. 


For open pit shooting where tough bottoms and 
formations have proved hard overcome, Pont 
now offers higher density No. called 
“Nitramex” No. 2H. 

field tests this new product has produced 
noticeably better breakage such tough shooting 
material taconite, magnetite, massive sandstone 
and hard, dense dolomite. Because also has infinite 
water resistance, may loaded wet holes 
long necessary before shooting. 

The new heavy “Nitramex” No. has density 
1.80 compared 1.60 1.65 for regular Pont 
“Nitramex” No. The smallest size currently avail- 
able 24”) weighs pounds compared 
pounds for the regular No. “Nitra- 
mex” No. can consistently detonated with 
mite” primer. 


150 


LOADING DENSITY: POUNDS PER FOOT BOREHOLE 


For technical information this 
newest, strongest member the 
Pont family blasting agents, 
contact your Pont Explosives 
Nemours Co. (Inc.), Explosives 
Department, Wilmington 98, Del. 


*PATENT APPLIED FOR 


PONT 
BLASTING AGENTS 


Products DuPont Research 


06. ore 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 
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tougher 


a 4 


for the 
toughest 


Featuring Stronger-than-Steel NYGEN® CORD 


Designed make every off-the-road job show profit, big, rugged 
General Truck Tires are built take brutal punishment 
built out-perform any other tire any project. Unexcelled for 
strength with exclusive Nygen Cord construction and deliver- 
ing dependable tractor-like flotation and traction, Generals 
provide the ultimate job-hazard protection. Their job 
performance records prove Generals best! 


specify GENERALS your new equipment 


TRACTOR 
GRADER 


THE GENERAL TIRE Akron, Ohio 
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at 
LOGGER 


High 
Capacities 


WASH 


STONE CORPORATION 
255 Wall Street, Hollidaysburg, Pennsyivania 


Three 30° Mclene- 
, ban Logs in world’s 
larges! phosphate 


Mclenehen Logs 
washing Wen ore 


received from 


Lanchen Reckmaes- 
ter Crusher. 


Three 35° Legs 
cleaning 400 te 
500 tons of send 
and grevel per 


Developed from the werld's 
first all-steel log washers 
1894, these machines 
produce high tonnages 
exceptionally clean materi- 
clay, 
soft and refuse with 
unequalled speed and econ- 
omy. Available Heavy- 
Duty and Mudmaster styles. 
Write for Bulletins WLO-1155 
and MM-755. 


ERS 


Oregon (Continued) 


commission, told the house interim tax 
committee that while neither gas nor oil 
are presently produced commercially 
Oregon, the legislation should enacted 
readiness should either lo- 
cated. The bill would distribute 80% 
the tax revenue counties which 
the minerals were produced and 20% 
the state general fund. 


TENNESSEE 


operations Tennessee Coal, Iron 
and Railway Division Steel 
Corp., Jefferson City, have been seri- 
ously hampered the unprecedented 
rainfall that has resulted backing 
flood waters creeks that skirt the 
mine shaft area. 


American shaft mine opera- 
tions near Knoxville Mascot district 
reported increasing trouble with the in- 
rush surface water occasioned the 
backing flood waters the Hols- 
ton River which turn caused rise 
above flood stage the Mill Creek 
level near the mine shaft. 

Large quantities water poured down 
the hoist way through rock fissures that 
heretofore were unknown the own- 
ers. Transportation men man 
cage was attended with considerable dif- 
ficulty the plunging mass water. 
Electrical insulation troubles were being 
experienced because the 28-day long 
deluge. 

Mining operations the 700 level 
have been abandoned because the in- 
ability the normal and standby pumps 
cope with the heavy inrush surface 
water. was stated that even when the 
rains stop will require several months 
uninterrupted pumping restore the 
lower level full 
tion. 

Production loss 500 tpd zinc ore. 


Prospecting for heavy minerals and rare 
earths the Heavy Minerals Co. 
Chattanooga, has been progress for 
the past seven months over parts 
Benton, Carroll and Henderson counties 
west Tennessee. Heavy Minerals Co. 
just completing erection $3-mil- 
lion plant Chattanooga for final pro- 
cessing heavy minerals and rare 
earths. 


UTAH 


Uranium ore-buying station and samp- 
ling plant operated Marysvale since 
March 1950, will cease accepting uran- 
ium cre close business March 
15, 1957, was announced Grand 
Junction operations office the AEC. 


Standard Uranium Corp., Moab, tak- 
ing over all assets Newmar Mining 
Co., president McCormick 
Standard disclosed January. 

Move part Standard diversifica- 
tion program, McCormick explained, 
Newmar holds extensive patented claims 
the San Juan and Crested Butte 
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FALK PRECISION HOBBING 
MEANS LONGER GEAR LIFE 


Pictured below are the Falk single 
helical gear and pinion recently in- 
stalled this 1100 mill. Falk 
Helical Gears, whether single 
ble helical, several teeth are simul- 
taneous contact, thus sharing the load 
and providing smooth operation and 
performance which vastly superior 
that conventional spur gears. 

Thanks exclusive mechanism 
incorporated Falk-designed, Falk- 
built hobbing machines, tooth spacing 
errors are reduced almost 
gible minimum, that the load division 
between teeth contact its op- 
timum. result, smooth power trans- 
mission assured, thereby prolonging 
the service life the gears and asso- 
ciated machines. 


these times industrial expansion and modernization, Falk Helical 


Gearing more than ever the first choice experienced, economy- 
minded users gear-driven equipment. 

This increasing preference the result proved performance. Falk 
Helical Gears and Pinions provide performance over longer 
service life because they are correctly engineered...their accurately 
generated teeth have extra depth and extra capacity...gear efficiency, 
shown actual test data, 98+%...the highest you can buy! 


Other superior features include: high reduction ratios which permit 
use higher motor speeds for greater efficiency and reduced power 
costs; maximum resistance against abrasive wear; smooth, helical gear 
action. All these factors contribute the long service life trouble-free 
operation for which Falk gears are famed the world over. 


When expanding remodeling your production facilities, pays 
remember that the performance your equipment will not any better 
than the performance the gears that drive it. So, uninterrupted pro- 
duction important you, specify Falk Helical Gears. They're available 


Consult any Falk representative—also, write for 
THE FALK CORPORATION, 3001 CANAL ST., MILWAUKEE WIS. 


= 


TELLURIDE MINES, mill Pandora Basin, Colo., will process ore formerly 
handled Idarado Mining mill and crushing plant Red Mountain, Mill, 
expanded early last year, located near town Telluride, which lies one entrance 
Treasury Tunnel, site Idarado’s mining operations. For past years Idarado 
has been processing Treasury Tunnel ore the Red Mountain end the tunnel. 


Utah 


districts, with proven deposits 
gold, silver, lead, zinc and copper ores. 
Newmar also has uranium properties 
the White Canyon district northwest- 
ern Colorado and the Gas Hills dis- 
trict Wyo. 


(Continued) 


NEW SOURCE 


for 


USS Anhydrous Ammonia 


USS Ammonium Nitrate 


83% solution and 
fertilizer 


USS Nitric Acid 
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USS CHEMICALS 


connection with Standard’s expan- 
ded operations, Russell Woods has been 
promoted assistant general manager. 
Woods previously was superintendent 
company’s Big Indian district mine. 


Boyles Brothers Drilling Co. has been 
awarded contract Lisbon Uranium 


The opening United States 
new plant Geneva, Utah 
gives Western States new, re- 


liable source three important 
Anhydrous Am- 
monia, USS Ammonium Nitrate 
(both 83% solution and ferti- 
lizer grade—prilled), and USS 
Nitric Acid. All these chemi- 
cals, available quantities 
meet your demand, are products 
United States Steel. For more 
information any these 
chemicals, write Chemical Sales, 
United States Steel, 919 Kearns 
Building, Salt Lake City, Utah. 


Corp. for sinking the 575-ft, two-com- 
partment Columbia shaft Lisbon ore- 
bodies north end Big Indian dis- 
trict. 

Contractors are work, according 
Kibbe, Lisbon president Salt 
Lake City. 

also reported completion the 
Ike shaft, two-compartment project, 
now tapping three orebodies same 

Shipments will commence days 
from this mine. 


Centennial Development Co, has com- 
pleted the 2800-ft incline shaft the 
North Alice lease Homestake Mining 
Co. the Big Indian District. 

Homestake expected start ship- 
ment development ore shortly. Ad- 
ditional development work will 
quired before full mining operations can 
commence. 


High grade uranium ore deposits aggre- 
gating more than 500,000 tons have been 
discovered Industrial Uranium Corp. 
Monument Valley district. Values 
place are estimated the $16-million 
range. 

Ore discoveries, verified several 
major companies which are vying for 
either purchase mill contracts, lie 
three separate properties—the Moonlight, 
Starlight and Sunlight mines—two miles 
south the Utah state line. 

These properties also are within three 
miles Monument No. mine Va- 
nadium Corp. America. 

President Industrial Robert 


Nearly years 
World wide experi- 
ence. Modern 
equipment. Train- 
crews. 


PITTSBURGH 20, PA. 
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Anywhere 
Shafts 
Holes 
and 


large Southwest copper mine. 


Here’s 
drill 
you need for 


For high-production open pit mining copper, CUTTINGS REMOVAL uses 
illustrated above, large-diameter blastholes are duty, industrial-type, water-cooled air compressor 
The way drill those large-diameter holes economically insure more dependable air supply required for 
copper ore, any other open-pit mining efficient rotary-air blast drilling. 
overburden removal job—is with the Joy 60-BH Super 
Heavyweight Champion. why: because this Other features include self-aligning hydraulic auto- 
rotary drill excels all three the features whic matic chuck, hydraulically raised and lowered derrick, 
determine bit penetration: and rod handling 
The 60-BH, capable drilling 12” diameter 
variation bit speeds, holes even the rock formations, the largest 
accurately controlled bit speeds, more power the outstanding line Joy Champion “rotary-air 
bit rotation, and constant indication bit speed drills. Smaller models are the 58-BH Heavyweight 
and pressure gauges. 7%," and the 56-BH Middleweight 
diameter holes, Let quote your require- 
WEIGHT —The hydraulic feed, using ments. Joy Company, Oliver Building, Pittsburgh 
two 5-foot hydraulic cylinders, the most 22, Pa. Canada: Joy Manufacturing Company (Canada) 
and dependable method applying bit pressure. Limited, Galt, Ontario. 


more accurately controlled and less hazardous 
than other methods. 


Write for FREE Bulletin 35-4 


LARGEST BUILDER CORE 

For AIR COMPRESSORS, ROCK DRILLS, CORE DRILLS, ROTARY BLAST HOLE DRILLS 

DRILLS, HOISTS and SLUSHERS, MINE AND MOTORIZED DRILL RIGS 
FANS and BLOWERS 
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NEW! 


Bulldog Replaceable 
Digger Teeth 


Revolutionary Design 
Has Just Parts 


Universal Weld-On Adapter uses 
old tooth Saves the 

cost conventional adapter 
new Same adapter fits 
several different types equip- 
ment. Easily welded 


Positive Lock Pins that give 
tight fit the replaceable tooth 
and easily removed fer re- 
placement. 


Easy Change Replaceable 
changed with hemmer and 
punch. Has reversible bevel point. 
Made highest quality alloy 
all other teeth. Field tested 
nite mines under toughest abrasive 
conditions, Bulidog Teeth have 
consistently shown savings 
65%. 


YOU NEED ONLY FEW ADAPTER 

SIZES FIT ALL POPULAR MAKES 

Shovel Dippers Dragline Buckets 

Back Buckets Clamshell Buckets 
Buckets 


For descriptive folder, technical data, prices, 
and name your nearest 


pending Write MJ-3. 


Sales Representative and Distributor 
Inquiries Invited 


ALLIED 
STEEL TRACTOR PRODUCTS, INC. 
7835 Broadway Cleveland 


Utah (Continued) 


Schubach, Salt Lake Vice 
president Robert Harding, Bouti- 
ful and Moab, consulting geologist. Salt 
Lake attorney and 
leader Wilford Burton secretary- 
treasurer the firm. 


According Bureau Economic and 
Business Research, metal production 
1956 Utah was follows: 


Copper 1956 1955 

Lead (millions 

136.4 102.4 
Zinc (millions 

98.4 
Gold (thousands 

449.4 451.8 
Silver (thousands 


WYOMING 


Lost Creek Co, has pur- 
chased the Bull Rush uranium claims 
west Gas Hills area Fremont 
County. 

Robert Adams, president Lost 
Creek, said there more than $1-million 
proven ore reserves the Bull Rush 
claims. 

Included purchase was operating 
agreement which Savanna Construction 
Co., Savanna, held the claims. 
Savanna owned part the claims and 


WITHOUT 
STOPPING 


YOU 


Yes, weigh 
and record 
the 

—MERRICK 


i 


WEIGHTOMETER 


The Merrick Weightometer provides 
continuous, automatic, accurate 
weight record any designated 
point the mill, while material 
motion conveyor. weighs with- 
out interrupting conveyor 
Applicable any size belt con- 
veyor, horizontal inclined. 
accurate and dependable means 
keeping constant check produc- 
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Lander-Riverton area residents the rest. 
Savanna mine has been one the 
better producers the Gas Hills area. 

Prior selling its property Lost 
Creek, Savanna had committed its ore 
Lost Creek’s mill now under con- 
struction Split Rock. 

Adams said Lost Creek will some 
immediate exploratory drilling outline 
Bull Rush orebody and plans start 
large scale strip mining April Adams 
said the property will mined exten- 
sively during the summer hopes that 
most presently known ore reserve can 
mined out fall. 

Lost Creek has purchased remaining 
50% interest another group ura- 
nium claims the Gas Hills area 
Fremont County. 

Firm has purchased half interest 
Lamac and Frazer claims held Great 
Northern Uranium. Lost Creek already 
held 50% interest the property for 
agreeing drill and mine it. 

was reported that orebody 
excess 100,000 tons had been blocked 
out drilling and that large portion 
the property remained drilled. 

Adams said there are immediate 
plans for mining property, but prob- 
ably will done during 1958 fit 
with the milling schedule Lost Creek’s 
processing mill. 


Hot Springs County Rural Electric Ass’n 
has announced plans build $575,000 
new transmission lines and other faci- 
lities provide electric utility service 
two uranium processing mills under 
construction Fremont County. 

Hot Springs has obtained $575,000 
REA loan from the Federal Government. 
addition the two new mills, the 
new lines will serve other new cus- 
tomers. 


Stanley San Francisco, has 
been appointed project manager for Col- 
umbia-Geneva Steel Division’s explora- 
tory work low-grade iron ore deposits 
Fremont County. 

Columbia-Geneva doing extensive 
exploratory work determine low- 
grade taconite deposits near South Pass 
are feasible for economic development. 
Firm contemplating building $16-mil- 
lion mill and 82-mile long railroad 
spur from Winton South Pass—if 
the deposits show promise. 

Three bills have been approved 
least one branch the Wyoming 
legislature pave the way for the dev- 
elopment. One would make industrial use 
preferred use for water; another would 
permit use water for mining purposes 
the firm built adequate settling ponds 
eliminate downstream pollution; and 
the third would permit non-domestic 
corporations build railroads for min- 
ing purposes. Columbia-Geneva not 
incorporated Wyoming. 


Wyoming legislature has formed state 
board mines supervise compre- 
hensive safety code for non-coal mines 
like uranium, trona, bentonite. 


Bill stiffen penalty for failure cover 
been passed the Wyoming legislature 
and signed Gov. Milward Simpson. 


REPLACEMENT 

WHILE CONVEY 

CO. 


Your Wickwire Rope 
Distributor and our 
metallurgist... 

work together for you 


This responsible for the 
quality our rope wire—is with your 
Wickwire Distributor every time makes cali. 


True, he’s physically his laboratory, supervising 
the thorough testing both ends every coil 
wire assure uniformity throughout the coil. 
But, whenever your Wickwire Distributor calls, 
has the full assurance that metallurgists like 
this are constantly making sure that the product 
has the right chemical and physical properties 

give long, dependable service. 


It’s just one more reason why your Wickwire Distributor 
knows he’s got top-quality wire rope, slings and strand 
that these products will serve you well. 


PRODUCT THE COLORADO FUEL AND IRON CORPORATION 
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CANADA 
BRITISH COLUMBIA 


Dollar value British Columbia’s 
mineral production 1956 was $189- 
million, more than 1955, 
according Department Mines esti- 

All major metals produced with the 
exception gold were higher levels 
dollar-wise. 


This report was released against 


background record $2,067,699,096 


LIMBEROLLERS, work conveyor 
Broken Stone Compony. 


over-all Canadian mineral production, 
climb over 15% over 1955. 

Following 1956 estimate produc- 
tion dollars: Gold, $6.8-million; zinc 
$59-million; lead $46-million; silver $8.5- 
million; copper $17-million; iron and 
tungsten $8-million; by-product metals 
$5.2-million; structural minerals $17-mil- 
lion; fuels (including coal, oil and nat- 
ural gas) 

Some 15,000 persons found employ- 
ment the mines, concentrators and 
smelters and the exploration. Salaries 
and wages paid the industry aggre- 
gated more than $55-million. 


Waddington Mining Corp. will de- 


four Joy Limberollers the No, 
slope conveyor from the primary 
gyratory crusher the quarry. 


conveyor carries the prod- 
uct the primary crusher set 
about 5’, degree slope and 
running about 450 feet per minute. 
Originally designed for 400 ton per 
hour capacity, there have been surge 
loadings twice this amount. 


“While the balance the con- 
veyor system the enclosed gallery 
type, the No. slope conveyor was 


quently ran all year exposed all 
kinds weather. 

“The Limberollers have carried 
few hundred thousand tons heavy 
stone with absolutely mainte- 
nance. the basis this record 
have placed repeat 


Richard Robinson, Treasurer 
MASSACHUSETTS BROKEN STONE COMPANY 


The Limberoller resists dust, abrasion, corrosion and material buildup. 


Resi 


ient discs flexible steel cable conform load and cushion the 


“Early 1955 decided try 


Only two bearings are used and these are out the dirt zone. Get details 


from Jey Company, Oliver Building, 
Pittsburgh 22, Pa. Canada: Joy Manufactur- 
ing Company (Canada) Ltd., Galt, Ontario. 


not fully completed before the start 
production season and conse- 


velop rapidly possible magnesia- 
bearing Crown-granted claims near 
Zeballos, exercising its lease option. 
estimated the potential 10-million tons 
magnesia readily mineable. 


Cowichan Copper reports 
estimated 500,000 tons copper 
ore the “E” zone above the 1100 
level. 

MacDonald, president, reports 
mineralization intersected far more 
evenly distributed throughout than that 
the 1340 level. was practically all 
chalcopyrite and anticipated, appears 
substantial improvement the type 
and grade ore. Drilling continue 
below 1100 level. 


Once-rich Copper Mountain mine op- 
erated Granby Consolidated Mines 
Princeton almost certain close 
down couple months. Steadily 
deteriorating ore picture and soft price 
copper are blamed company for 
the expected shutdown. More than 500 
employees have received three months’ 
notice. 


British Columbia provincial govern- 
ment has lifted exploration and develop- 
ment bans Queen Charlotte Islands 
iron ore 

New lease scheme covering some 250 
miles black sands believed 
rich iron (magnetite), zircon, gold and 
titanium, has brought basic steel in- 
dustry for the province another step 
nearer reality. 

Reason given Mines Minister, Ken- 
neth Kiernan for the release that two 
“well-known” (but unnamed) major com- 
panies are interested the area and 
may have found way extract the 
iron from the sands economically 
“centrifugal and magnetic means,” 
problem that has baffled mining men 
to now. 


NEW BRUNSWICK 


Production getting under way the 
base metal property Heath Steele 
Mines Bathurst-Newcastle area. Cop- 
per circuit was brought into operation 
first and soon the circuit 
run in, the mill will stepped 
rated capacity 1,500 tpd. 

Operation well ahead schedule, 
production starting date 
ously been set for April. 


Decision best method milling 
ore from 60-million-ton Brunswick and 
Anacon orebodies Brunswick Mining 
Smelting Corp., near Bathurst, ex- 
pected made sometime this summer. 
According reports probable that 
2,000-ft shaft will sunk within two 
years and that 4,000-ton mill will 


Write for FREE Bulletin 136-4 


built within two four years. 


ONTARIO 


for AIR COMPRESSORS ROCK DRILLS 
QUARRIES, FIELDS. 


WEW 


Officials Consolidated Denison Mines 
disclose estimated ore reserves Blind 
River property total 136,787,400 tons 
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Stearns magnetic separators 


give you 


BIG CAPACITY 
POSITIVE SELECTIVITY 
LOW-COST OPERATION 


Wet Concentration 


Designed for efficient cobbing roughing iron ores, 
the Stearns Wet-Type Magnetic Drum Separator han- 
dles 600 GPM magnetite slurry—particle sizes 
from in. fines. High recovery rate assures speed 
and economy production not possible with other con- 
centration equipment. 


The magnet assembly produces deep, powerful field 
with ideal flux distribution across the rotating drum 
surface. Transportation magnetic material posi- 
tive and selective, magnetic discharge clean and 
highly concentrated. 


Operation and maintenance the Stearns Wet-Type 
Separator simple. One man can easily handle multi- 
ple units, keep production going with minimum 
attention. Type WPD Separator, with permanent mag- 
net drum, requires electrical energization. Electro- 
magnetic unit, Type WED, may specified where con- 
trol magnetic field desirable. Type WED avail- 
able six drum widths, from in. in.; five drum 
widths are available for the WPD, from in. in. 
Write for your free copy Bulletin 2011-D. 


| it} 4 7 


Whatever your separation, purification concentration 
problems, your Stearns representative will pleased 
help you select separator that will give efficient per- 
formance and long service low cost. See him soon. 
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Stearns Type 
WPD Magnetic 
Separator 


mh 


Tans mance 


Dry Concentration 


Low-cost, efficient separation magnetite specialty 
the Stearns Type Magnetic Drum Separator. 
High-purity magnetic concentrates are obtained from 
dry feeds tons per hour per foot magnet 
width. Material size from in. down fines can 
handled with outstanding efficiency. 


The design the Separator assures clean, high- 
grade magnetic product. Magnetite drawn out and 
conveyed the drum surface through ten magnetic 
fields alternating polarity. This agitates and reorients 
the magnetic material, frees entrapped non-magnetics 
and produces exceptionally pure concentrate. Dis- 
charge controlled obtain magnetics, non-magnetics 


and middling product that may rejected re- 
processed. 


The Stearns Separator requires very little driv- 
ing power only for the largest unit. Thirty-inch 
drums, mounted anti-friction bearings, are available 
widths in., in., in., in. and in. You 
can specify electro permanent magnet assembly suit 
your needs. Write for your free copy Bulletin 85-D. 


10 
MAGNETIC PRODUCTS 


A DIVISION OF THE INDIANA STEEL PRODUCTS COMPANY © VALPARAISO, INDIANA 
South 28th Milwaukee 46, Wisconsin 
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HAVE 
CORE DRILL 


te 


YOUR NEEDS 
3000 
FEET 


Upon Size Core Required. 


Yes ... you need small one heavy one 
have just the core drill machine for you. Manufac- 
tured and used our own contract drilling 
department they are made operate efficiently 
under the most difficult conditions, giving you the 
utmost performance. Write today, giving full de- 
tails and descriptive folder the proper size 
will sent. (Skid mounted, trailer mounted, 
truck mounted. 


SPRAGUE HENWOOD, Inc. 
SCRANTON PA. 


BRANCH OFFICES: NEW YORK PHILADELPHIA PITTSBURGH ATLANTA 
GRAND JUNCTION, NEWFOUNDLAND 


Ontario (Continued) 


eraging 0.139% (2.78 uranium oxide 
per ton. Widths under are not 
included and estimate has been made 
tonnage and grade upper ore 
bed. Initial underground work now 
progress the shaft area with 
indications much higher grade than 
drilling indicated. Material hoisted has 
been averaging 3.09 per ton, in- 
crease 24.6% over estimate. 


Detailed diamond drilling the Cold- 
stream Copper Mines’ property She- 
bandowan area, miles west Lake- 
head, has indicated 2.4-million tons av- 
eraging copper above the 4th, 
625-ft level. Additional ore measures be- 
low this level have been disclosed 
drilling. 


for construction $15-million 
roast leach plant zinc-lead-copper 
properties Consolidated Sudbury Basin 
Mines, near Chelmsford, west Sud- 
bury, are now being finalized. Plani will 
handle 620 tpd bulk concentrate. Mill 
construction progressing schedule 
with first 1,500-ton unit the 3,000- 
ton mill expected operation 
August. Recent drilling has permitted 
upward revision proven and probable 
ore reserves 16.5-million tons. 


McKinley Red Lake Gold Mines has 
completed shaft sinking its gold prop- 
erty Red Lake area, Lateral work 
getting started two levels. The 
compartment shaft was sunk depth 
420 ft, with levels established 150-, 
275- and 400-ft depths. 


New outstanding ore developments 
Cochenour Willans Gold Mines, veteran 
Red Lake area gold producer, have im- 
portant implications for future opera- 
tions. Grade and tonnage indicated far 
surpass anything previously found the 
mine. Plans are deepen main No. 
shaft 1,000 open new levels 
depth 2100 ft. 


QUEBEC 


Iron Ore Co. Canada, Labrador 
Mining Exploration and Hollinger North 
Shore have set 1957 target 13- 
million tons for their Quebec-Labrador 
iron ore concessions. Sales the past 
year amounted 12-million tons. Sales 
this year’s output have already been 
arranged. Potential annual production 
target has been raised from 20- 30- 
million tons but will some time 
before this objective reached. 


total 4.5-million tons averaging 
1.45% nickel-copper has been indicated 
solidated Regcourt its property 
Kelly Lake, Blondeau Twp. The drilling 
1,000 ft. Average width ft. 


Malartic Mines has accepted 
offer from Holannah Mines for de- 
velopment its new magnetite iron 
property, located about miles north- 
west Mont Laurier. Discovery con- 
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LOADS ENTIRE 
TRAIN SINGLE 


man does the work three. 


Also self-liquidating: Track Clean- Cars transversely back and forth clear track while loading empties, 


“Canton” Car Transfer quickly re-installed to new track location a trip length 
8 


Throws, Automatic Mine Doors, double tracks for California switch. hazards cherry picker. 
Motorman pulls empties in, pulls loads out, The “Canton” Car Transfer load. 
Cable Splicers and Vulcanizers. ing cycle is fastest for most profit. Write for quotations sew units, and con 


See our 2-color full page ad in werting your present units to Air Power. 
Coal Age Guide Book. The AMERICAN MINE DOOR CO. 


2039 AVE., CANTON OHIO 


CONCENTRATE 
mortar lining the interior 


16” lines quickly 
Liner compresses cement and economically while 


mortar onto interior the lines stay “in place” 


Permanently restores full THE 
flow coefficients. Reduces 


costs. Protects against 
corrosion, contamination. COMPANY 


Write for full information 
Gives smooth, continuous, woter TODAY! 
proof lining of correct thickness 


Producers Top Quality Products 


q 
Specializing in Pipe Protection Probiems LEAD ZINC + CADMIUM + SILVER + LEAD AND LEAD ALLOY PRODUCTS + CHEMICAL PROOUCTS 


* Tate and Centritine “in Place” . 7 
interior Cement Mortar Lining “In “ORE pu IRCHASING ‘DEPT. THE BU HILL COMPAI NY 
Kellogg 2261 Box 29, Kellogg, 


Spinning of Cement Mortar or Coal Tar 
Linings — Somastic® Exterior Coating PHON 
* Pipe Wrapping + Reclamation: | R 
Removal of Old Wrapping, Straightening, 2414 East 223 St. (P.O. Box 457) 
Blasting, Beveling, Testing. Wilmington, California 
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PURCHASERS 

4 


TWIN-POWER REAR-DUMP 


470 500 TOTAL H.P. 
TORQMATIC DRIVES 
18.00 TIRES 
80,000 LB. PAYLOAD 
CU. YDS. STRUCK 


This model R-40 the newest addition Euclid’s 
complete line Rear-Dump haulers. Built for jobs 
where big loads must hauled, incorporates all 
the advance design features that have made 
the standard performance for hauling heavy 
excavation construction, mine, quarry and 
industrial service. 

Two power trains—each with separate engine, 
3-speed Torqmatic Drive and planetary drive axle— 
provide plenty power move capacity loads over 
tough haul roads and steep grades. The tandem 
axles are spring mounted permit fast travel good 
haul roads the R-40 has top speed mph 
with full payload. 

Hydraulic booster steering makes this big Euclid easy 
handle close quarters and tough hauls. Dumping 
angle 67° and smooth interior exhaust heated body 
assure quick, clean shedding the load into hoppers, 
over the bank, the fill. 

Your Euclid dealer will glad discuss the model R-40 
and your off-highway hauling problems. provide 
production-cost estimate for present planned operations, 
and can show you why Euclids are your best investment. 


EUCLID DIVISION, GENERAL MOTORS CORPORATION, Cleveland 17, Ohio 


EARTH, ROCK, COAL AND ORE 


MOVE TON LOADS 
witH THIS Euclid 
bal 
> | 


A 
Fa. ov 
| 
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MAURICIO HOCHSCHILD CIA, concentrator will doubled mid-1957 when 
second 100-ton unit starts About 340,000 tons ore proved. 


$3.3-MILLION INVESTMENT Mauricio 
Hochschild Cia. Ltda, S.A. the 
Condoroma lead-zinc-silver property 
Expinar province, Peru, has begun first- 
stage expansion production. 

100-ton concentrator, the first half 
the total plant unit, was started 
January 1956. April Hochschild 
cided double that Capacity and 
second identical unit was Dur- 
ing the first 100-ton stage, the concen- 
trator will produce some 250 tons 
60% and 200 silver concentrates 
per month and 250 tons 55% 
with concentrates. Production 
will doubled mid-1957 when the 
second unit goes 

includes 
Straub Manufacturing Co. crushers and 


Quebec (Continued) 


sists series magnetite deposits. 
Estimated potential, based 
work, least 270,000 tons per slope- 
foot depth. Grade 30% iron. 
Initial objective will prove 
minimum 25-million tons open pit, 
beneficiating iron ore. Holannah jointly 
owned Hollinger Consolidated Gold 
Mines and Hannah Coal Ore Corp. 


Molybdenite Corp. Canada, Can- 
ada’s sole molybdenite producer, con- 
centrating efforts expanding produc- 
tion and reserves its Corne area 
property. 1956, production reached 1,- 
413,400 molybdenite from 165,026 
tons milled. This compares with 1,288,- 
777 from 157,013 tons treated the 
previous year. Bismuth production was 
117,043 against 98,987 Company 
the only Canadian producer bismuth 
outside Consolidated Mining Smelt- 
ing. Mill was recently boosted 530 
tpd and new roaster has been put 
into operation treat molybdenite con- 
centrates. 


ball mills, Wemco scavenger flotation 
cells, with most the other equipment 
coming from Maestranza General, 
Lima. 

The mine, which reported con- 
tain some 240,000 tons proved ore 
Condoroma proper and additional 
worked colonial times. All mining and 
drilling equipment reportedly made 
Chicago Pneumatic Tool Co. 

Property, completion, will also in- 
clude homes, school and theater, and 
modern hospital. 
ment brings the total Hochschild interest 
southern Peru more than $8-million, 
which also covers the mines 
and 


Beattie-Duquesne Mines commenced 
milling ore from its Hunter copper prop- 
erty Duparquet Twp, the begin- 
ning this year. Trial shipments were 
made during the latter part 1956 with 
satisfactory results. Initial rate 300 
tpd and this will stepped min- 
ing development progresses. 


Willroy Mines well ahead sched- 
ule surface construction and under- 
ground work its copper-zinc-silver 
property the Manitouwadge area. 
the pace can maintained, mine could 
get into production August, three 
four months ahead plan. 


New record volume sales was 
achieved American Nepheline 
during past year. Sales, 10% over last 
year’s $2-million, were the highest since 
production commenced years ago 
the company’s nepheline syenite plant 
near Lakefield. New $2.5-million Neph- 
ton plant started operations mid-1956 
600 tpd. Designed capacity 1,000. 


estimated 60-million tons mag- 
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FLEXCO 
POWER TOOLS 


CUT APPLICATION TIME 
HALF 


Your two man belt team can now join 
using the new FLEXCO Power Tools. 


The FLEXCO Power Tool Boring Bit used 
with electric air impact tool speeds 
boring holes. 


New FLEXCO Tempiet positions bolts for 
quick joining belts. Reaching under 
belt has been eliminated. 


Running down nuts fast with the new 
FLEXCO Power Wrench used with elec- 
tric air impact tool. Two Bolt Breakers 
are used together complete the joint. 


If you ore interested in speeding up fastener 
application, order the new Power Tools from 
your local FLEXCO Distributor. Write for 
Bulletin 


FLEXIBLE STEEL LACING CO. 


4635 Lexington Street Chicago 44, 


163 


— 
E 


Quaker—Super 
Quaker Pioneer— Victor 


Neoprene 


Quaker—Ebonite 
Quaker Pioneer—Reliance 


Quaker—Loadliner 
Quaker Pioneer—Loadliner 


Quaker Pioneer—Conveyking 


Quaker Neoprene 


FOR 
LOW-COST 
HANDLING 

MINE ORES, 


use one these rugged QUAKER 
Conveyor Belts. They resist abrasion 
and they wear and 
wear. Call your Quaker-Quaker 
Pioneer Rubber distributor today. 


For free brochure, please write to: 
Porter Company, Inc., 
Quaker Rubber Division, 
Philadelphia 24, Pennsylvania, 
Quaker Pioneer Rubber Division, 
Pittsburg, California. 


QUAKER RUBBER DIVISION 
QUAKER PIONEER RUBBER DIVISION 


PORTER COMPANY, INC. 


Engineering and Mining 


Quebec (Continued) 


netite, grading about 31% iron, has been 
outlined diamond drilling property 
Sol Gold Mines Keska Lake, 
miles north Sioux Lookout. 


NORTHWEST 
TERRITORIES 


Canadian government abolished proxy 
staking and the staking discovery 
claims, effective Jan. the North- 
west Territories where the Department 
Northern Affairs and Resour- 
ces has jurisdiction. 

Changes have been announced respect- 
ing the Northwest Territories Quartz 
Mining Regulations. 

Discovery claim was one which gave 
the staker certain privileges: For peri- 
miles was protected from en- 
croachment other interests. thus 
gave the discoverer 
stake additional claims protect his 
original find. 

was entitled stake six mineral claims 
for himself any one mining district 
and six claims each for two other 
censees one license year. Proxy staking 
now ruled out. 

Additionally, change has been made 
with regard the number claims 
miner’s license license year—the 
number has been increased pro- 
vided that claims are staked groups 
not exceeding gine per group. Any claim 
one group shall not staked within 
any other group staked the licensee 
the year. 


LATIN 
AMERICA 


BOLIVIA 


has been officially announced that 
“with well known background tech- 
nical work Manchuria and Malaya” 
will come soon Boliva, under special 
contract with “Corporacion Minera 
Bolivia.” 

Japanese group includes mining engi- 
neers, geologists and metallurgists, and 
will come there result negotia- 
tions carried Japan Bolivian 
officials, among them Victor Paz Estens- 
soro, former President Bolivia. 


MEXICO 


much has been written and said 
during the past two years about the 
Frasch process sulphur companies the 
Isthmus Tehuantepec that one apt 
forget that there are other sources 
sulphur Mexico. 
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Mexico 


Sulphur obtained by-product 
several smelters Mexico, course, 
but there also Mexico sulphur 
mine which working deposit exactly 
like those Sicily. 

This company, Negociacion Minera 
Azufre, A., San Luis Potosi near 
Cerritos producing some 1,000 tpm 
from volcanic deposit which rela- 
tively pure sulphur found with an- 
hydrite. Operations are centered one 
100-meter shaft. Headframe being in- 
stalled another such shaft. When this 
second shaft begins operation March 
least doubled. 

Carlos Kinkel, general 
says that sulphur obtained 98.89% 
purity and that deposit contains esti- 
mated 200,000 tons sulphur. Ore 
averages about 20% sulphur, Kinkel com- 
mented. 

Sulphur melted from the anhydrite 
autoclaves which steam about 

Sulphur drained off onto platforms 
where cools and crystallizes. then 
hauled the rail center Cerritos. 

Mine, San Rafael Guascama, was 
worked the Spanish and then 
Germans. Present company 
operating deposit since 1950. Some 300 
men are employed the operation, 
which works three shifts. 

Other officials include Clifton Vi- 
sel, superintendent; Leopoldo Berlanga, 
mine manager, and Francisco Barba. 
charge the autoclave unit. 


important source wealth for 
Mexican economy its 
gold mining resources. 1955, Mexican 
mines produced 11,909 kilos gold. 
For practical purposes, all gold sold 
Bank Mexico. Export permissible 
but only under high duties and with 
permit from the Bank. 

While most parts the world. 
gold obtained Mexico small 
quantities by-product other metals, 
there are several mines Mexico which 
are operated for gold itself. 

Among the leading gold mines 
Mexico are those San Luis Mining 
Co., Cia. Minera Natividad Anexas, 
and Minera Santa Maria del Oro. 


San Luis Mining Co. property, Tay- 
oltita San Dimas mining district, 
includes 350-tpd cyanide mill. Cut-and- 
mining employed with 
shrinkage stoping. Mining operations are 
carried out two shifts, while mill 
operates around-the-clock. 3-km 
tramway carries quartz ores from mine 
mill. 

Because excessively heavy rains 
this isolated region Sierra Madre 
Occidental, supplies for mine and mill 
and for 450 employees have flown 
eight months the year. During 
months, March through June, 
supplies are hauled over dry bed Rio 
Piaxtla. 

During airlift season, production 
gold and silver bullion also flown out. 
sent Monterrey refinery Cia. 
Metalurgica Penoles, A., subsidiary 
American Metal 
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Improving wire rope service with LESCHEN 


How much can you save with 
Leschen wire rope 


Wire rope costs can reduced substantially—10%, 20% 


more—by using the right rope type, construction and 
brand for every job. 


How can you tell you are using the right rope? How 
much can you save? There’s simple way find out. You 
can obtain accurate, on-the-job performance data using 
Leschen’s Service-Score Sticker System. prove 
yourself which ropes work best. And when you see the 
score, use more Red-Strand wire rope—because 
Leschen quality and Leschen engineering service can save 
you money. 


Service-Score Stickers are available from any Leschen field 
man distributor. Just ask, write Leschen Wire Rope 
Division, Porter Company, Inc., St. Louis 12, Mo. 


LESCHEN WIRE ROPE DIVISION 


PORTER COMPANY, INC, 


165 


4 of gt 


EASTERN QUARRY, this 
lined pump handling tph 25% sand 
totally-enclosed 15-hp motor. 


for long life with 


imes and Slurries 


your pumping application requires handling 
slimes, slurries, and other fine mesh abrasives, 
there’s Allis-Chalmers rubber-lined pump that’s 
built for the job. 

Here’s really tough pump designed keep 
your pumping costs down, almost eliminate shut- 
down losses and even away with standbys 
many applications. 


Rubber Lining this A-C pump bonded 


ALLIS- 


rugged steel skeleton which simply fitted 
the casing. When lining must renewed, car- 
tridge-type removal easy replacement takes 
minutes. The pump itself need not moved. 


Remember Allis-Chalmers can supply the 
complete pumping unit pump, motor, drive and 
control. Contact your nearby A-C district office 
write Allis-Chalmers, General Products Divi- 
sion, Milwaukee Wisconsin. 
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Why the Arch gives better roof support 


When you drive drift through 
heavy ground formations you usually 
need some kind roof support, 
least until the surrounding strata 
have had chance relax and form 
pressure arch. Several types 
material—timber, steel, concrete— 
are used roof supports. 

However, rigid material can 
long support the dynamic forces 
caused rock pressures and the 
weight and subsidence the over- 
burden. matter fact, the 
more rigid the support the more 
aggravated the condition may be- 
come. This, turn, reflected 
much higher maintenance costs. 


BETHLEHEM STEEL 


This brings Bethlehem’s 
Yieldable Arch, which rather 
than deforms under excessive pres- 
sures. This gradual yielding allows 
the ground relax into natural 
pressure arch, restoring equilibrium 
the disturbed forces. 

Yieldable Arch set consists 
curved U-shaped sections nested 
together points overlap. 
These overlapping joints 
cured heavy U-bolt clamps 
which are drawn tight enough 
hold fast under predetermined 
load. When forces exceed this load, 
friction the joint overcome 
and the arch set yields before 
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deformation the steel takes place. 
Besides increasing mine safety, 
the Yieldable Arch offers recovera- 
bility and usually pays for itself 
its first year service. Some instal- 
lations have paid their way less 
than six months! Bethlehem en- 
gineer would like discuss the 
advantages the Yieldable Arch 
with you; you can reach him through 
the nearest Bethlehem sales office. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA, 


On the Pacific Coast Bethlehem products are sold by 
Bethichem Pacific Coast Stee! Corporation. Export 
Distributor; Bethlehem Steel Export Corporation 
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**T.M.—E, |. du Pont de Nemours Co. 
***T. M.—Reg. U.S. Pat, Off. 


extensive line Filter Cloths our analysis and 
recommendations for your filter cloth problems will unbiased 
have regarding any particular cloth. 


Each the cloths listed above offers different operating advantages. Each 
type has its own range chemical resistance, its own temperature limits 
and its own degree resistance moisture, molds, fungi and bacteria. 
With such variety are position recommend filter cloth that will 
give you the best service for your particular application. 

writing for literature and test samples please tell about your problem. 


for your Filter requirements try NETONE Filter Paper. High 
tensile strength, high burst factor, abrasion resistant, crease 
sistant and chemical resistant. Send for test sample. 


General Offices Mills: New Haven 14, Conn. 
Western Office and Factory: Salt Lake City Utah 


Sales Ottices—Representatives 


Los Angeles, Calif.; 8)! West 7th Street Houston, Texas: |503 Hadley St 
Chicago, 3557 Peterson Ave Norway: Nicolai Friis 
Cincinnati, Ohio: Roselawn Center Bidg Johannesburg, South Africa; Edward Bateman 
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Mexico 


President San Luis Mining Co. 
Other officials include 
Lawrence Morel, general manager; 
William Stewart, mine superintendent, 
and James Cooper, mill superinten- 
dent. Officials preferred not disclose 
information either ore reserves 
bullion output. 


Cia. Minera Santa Maria del Oro, 
operations were setback last year 
lightning-caused fire mainshaft. 
Company has recovered nicely and 
preparing open additional mine. 


Santa Maria del Oro, northern part 
Durango, has for years been working 
copper-gold ores Cocinera, Los An- 
geles and Santa Ana Mines and treating 
them gravity plant and flotation mill. 
Current through-put about 13,000 
metric tpm. 

Development underway new 
mine, Bellavista, whose ore has only 
trace copper and will amenable 
cyanidation. Mill now being con- 


verted cyanidation and begin 


operation mid-1957 with 
put about 250 tpd. Bellavista orebody 
flat-dipping manto. Using cyanida- 
tion separation, 95% recovery ex- 
pected, against much lower recoveries 
through flotation. 

present time, monthly production 
amounts some gold and 
about metric tons copper. Bullion 
sent Asarco refinery Monterrey 
and concentrates Asarco smelter 
San Luis Potosi. 

Santa Maria del Oro mines, Sistine 
River Valley, employs 475 workers and 
administration employees. Operation 
owned Mexican and Canadian 
private interests. 

Officials include George Newmann, 
general manager; Jose Bovio, mill super- 
intendent, Fred Gilpin, superintendent 
the Cocinera and Bellavista Mines, and 
Tomas Ortega, superintendent the Los 
Angeles and Santa Ana Mines. 

Neumann expressed appreciation for 
the cooperation the Mexican govern- 
ment, the mining union and Comision 
Fomento Minera for helping Santa Maria 
del Oro recover financially after the 
fire which caused one death, several 
injuries and thousands dollars damage. 

Shaft was restored operation May 
15. Neumann added that only through 
special tax concession from the Mexican 
government has company been able 
undertake development the new mine. 
Bellavista will use room pillar 
method. 


Cia. Minera Natividad 
A., Oaxaca, long history. 
dating back more than 200 years. Today. 
this property produces 100 kilos 
gold and about 2,000 kilos silver 
month. 

Located about northeast city 
Oaxaca, Natividad Mine developed 
adits and interior shafts. There are 
nine levels, meters apart. Cut and fill 
method employed. Operation includes 
150 tpd flotation mill treat predomin- 
antly sulphides ores. 

Veins occur black slates contact 
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350 WSP 550F, 1000 
300 WSP 550F, 600 WOG 
200 WSP 400 WOG 
150 WSP 500F, 300 WOG 


Walworth offers four lines Bronze Globe Valves 
with stainless steel, plug-type seats and discs. Ad- 
vantages these valves include: 


Stainless Steel Seats and Discs, heat-treated 
minimum 500 Brinell hardness reduces wire- 
drawing minimum. Seats and Discs are machined 
and fitted simultaneously, assuring perfect mating. 


Deep Stuffing Boxes with Glands are fitted with rein- 
forced, molded packing. Valves can repacked under 
pressure when fully opened. 
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SOUTHWEST FABRICATING WELDING CO., INC. 


For Longer Bronze Valve Life... 


“500 BRINELL” PLUG-TYPE 
STAINLESS STEEL 
SEATS AND DISCS 


150 200 Ib. 300 350 


Oversize Stems, made high tensile strength silicon- 
bronze, assure long life. 


Rugged Body Hexes, are flat top; not inter- 
fere with wrench gripping body-to-bonnet union ring 
connection. 


Bodies, made Composition bronze (ASTM 
B61), have ample wall thickness provide high 
safety factor. 


Patented Handwheels are air-cooled and designed 
with “finger-fit Makes turning easy even 
when wearing greasy 

Identification Plates secured lock-washer under 


stem nut, show Figure Number valves and make 
re-ordering sure and easy. 


FOR COMPLETE INFORMATION, SEE YOUR WALWORTH DISTRIBUTOR WRITE FOR ILLUSTRATED CIRCULAR 


WALWORTH 


East 42nd Street, New York 17, New York 


WALWORTH COMPANY CANADA, LTD. 
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Horizontal drilling with Air Feed Leg mounted sinker. 


Less time set and tear down with 
Gardner-Denver air feed leg 


Recommended replace jumbos smaller headings and inaccessible workings. 
time wasted setting columns crossbars. One man brings Air Feed Leg 
mounted drill into position and starts drilling. 


Adjustable feed leg pressure provides proper feeding horizontal 
up-hole drilling Model FL58 
Controls conveniently located backhead Air Feed Leg. 
Push-button air release feed leg 
Automatic water gland for water-on, air-on, air-off, water-off cycle 
Constant chuck-end blowing stops cuttings from entering drill 
Piston rod wiper excludes dirt 
Supports drill rigid stoper bracket for up-hole drilling 
Drill easily removed for use sinker 


WRITE FOR BULLETIN 


ENGINEERING THE JOB 
CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 


GARDNER 


Gardner-Denver Company, Quincy, 
Gardner-Denver Export Division, 233 Broadway, New York New York 
Canada: Gardner-Denver Company (Canada), Curity Avenue, Toronto 16, Ontario 
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This 8-cu.-yd. 190-B 
loading taconite 
Mesabi Range 
mine 


THE THE WORLD OVER 


Bucyrus-Eries 
Help Make “‘Lean 


You'll find hundreds Bucyrus-Erie excavators work 
the Mesabi Range. The reason consistently high, 
economical production, where this becomes 
portant with the expansion lean ore mining and the APp 


High output and economical operation are designed 
and built into every Bucyrus-Erie. Quality construction 
with strong yet light front end, the right power, correctly 
applied, responsive Ward Leonard electric control these 
d «a 
and many other factors contribute the outstanding 
99156 
Bucyrus-Erie Company 
hon 
awe 
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GOOD COUPLE KNOW 


Where the Going Rough! 


Rough going problem when you 
have this combination Naylor pipe 
and Naylor Wedgelock couplings for 
your pipe lines. 

The light weight this distinctive pipe 
makes easy handle and install over 
rough terrain, Yet, the Naylor structure 
packs the strength and safety 
expect only heavier-wall pipe. 


NAYLOR PIPE COMPANY 


1243 East Street, Chicago 19, 


‘ 


4 


Teaming with Naylor pipe the one- 
piece Wedgelock coupling—a fast, sim- 
ple method positive connection. It’s 
the practical answer—especially where 
lines must installed under unfavor- 
able conditions. 


For the full story, write for 
Bulletins 507 and 513. 


Eastern U.S. and Foreign Sales Office: 
350 Madison Ave.. New York 17, New York 
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for 


they just 


keep along 


It’s not unusual for Marcy Mills put 

operation, month after month, year after year. 
That’s because Mine and Smelter’s 

years specialized experience the design 

and manufacture grinding mills has 

resulted selection materials and type 
construction which stand under the 


most severe, continuous service. 


COMPARE THESE IMPORTANT 
MARCY MILL CONSTRUCTION. 


Removable, special bronze alloy bushing will not scour, 
easy replace. 


Heavy bearing sole plates dampen vibration and shock load 
concrete foundation. 


Self-aligning ball and socket trunnion bearings. 


Meehanite Metal uniform density, 
high tensile strength, fatigue strength, rigidity and impact strength 
provide qualities toughness and resilience. 


Heads are separate from shell...if trunnion damaged 
you not have replace entire mill. Trunnions can furnished 
separate from heads. 


Male and female fits flanges take shear off bolts and 
assure proper alignment. 

Heavy plate steel shell. 

Gears have cut teeth, are split and reversible. 


large copper mill, where big 
tonnage, continuous operation are 


SALES AGENTS AND 
LICENSED 


THROUGHOUT THE 
DENVER NEW YORK SALT LAKE CITY 


» 


Amsco Alloy Ball and Rod Mill Liners 


For longer mill life 
BALL AND ROD MILL LINERS 


Processing iron ore, copper ore and 
cement mill clinkers gives real 
workout rod mill parts 


For top grinding efficiency, liners 
numerous designs found 
many leading makes ball and rod 
mills are cast from special Amsco 
Alloy steels. These wear-tough 
steels are specially engineered 
give the highest resistance 
wear from abrasion and impact. 

Amsco engineers and metallur- 
gists have long co-operated with 
the manufacturers ball and rod 


COMPANY 
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mill provide the right 
wear-resistant liner alloys and the 
advanced design features that will 
insure top mill performance. 


you have problem with fast- 
wearing and costly mill liners, 
Amsco can recommend the right 
solution for you...in either special 
alloys manganese steel. 


not contact your ball rod 
mill representative 
today and inquire about longer 
wearing Amsco Ball Rod Mill 
Liners? 


Standard Allis-Chalmers diaphragm ball mill equip- 
ped with Amsco Alloy 


American Manganese Division Chicago Heights, 
OTHER PLANTS IN: DENVER, LOS ANGELES, NEW CASTLE. DEL., OAKLAND, CAL., ST. LOUIS: JOLIETTE, QUEBEC 
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Brake Shoe 


Mexico (Continued) 


with monzonite porphyry. Total some 
625 men are employed. mill, are 
concentrated twice, first after gyratory 
crushing separate sulphides produce 
high-grade corcentrate, and 
time after ball-mill crushing separate 
metals from quartz. 

Concentrates, containing lead and 
copper well gold and silver, are 
trucked the City Oaxaca, then sent 
rail Cia. Metalurgica 
smelter Torreon. 
Natividad, Frank Jenkin mine 
superintendent and Alejandro Hornedo 
director and metallurgist. Mine owned 
Mexican private interests. 


COSTA RICA 


Joseph Odell, vice president 
Hardy Co., Inc., New York City, 
announced here that his company would 
make the first shipment manganese 
ore from Costa Rica February. 

Odell stated that his company holds 
extensive mining concessions Guana- 
caste area Costa Rica. This prov- 
ince north west Costa Rica bordering 
the Pacific ocean and Nicaragua. 
estimated that some 100-million tons 
low grade manganese ore exists the 
Odell noted that ore shipped 
Hardy Co. upgraded after being mined. 

Meanwhile was learned that two 
the Union Carbide have 
been Costa Rica for in- 
specting ore deposits the 
Guanacaste area. 


VENEZUELA 


Venezuela has added manganese its 

growing list mineral exports. 
Upata-Mines, S.A., company financed 
mixed Venezuelan and capi- 
tal, will ship estimated $25-million 
worth manganese ore this vear from 
newly-opened mine Bolivar state. 

Three cargoes totaling 5.000 metric 
tons were loaded San Felix the 
Orinoco River this month, following 
initial shipment 700 tons late 
December. Another 10,000 tons are des- 
tined for Europe February, and 
monthly shipments will average better 
than 40,000 tons when automatic loading 
facilities are late March. 
Orders total 500,000 tons for delivery 

Upata-Mines was set September 
1956 with capital $1,350,000, fol- 
June. President Enrique Gonzalez 
Gorrondona, prominent Caracas business- 
man. Stockholders addition Gon- 
zalez Gorrondona are Dr. Felix Soublette, 
vice president; Antscherl Bernard, gen- 
eral Paul Minczer, managing 
director, and Jose Pedro Torres, com- 
mercial director. 

Ore being mined from surface de- 
miles near Upata southeast Venezuela, 
same region Bethlehem Steel 
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ALLUVIAL DEPOSITS 


Rare Earths 


Most accurately and economically 
tested for with the 


EMPIRE DRILL 


NEW YORK ENGINEERING COMPANY 


West St., City, U.S.A. Cable Address NYECO, N.Y. 


IMPROVED METALLURGY—LOWER OPERATING 
COSTS WITH BOOTH FLOTATION MACHINES 


Booth flotation machines give thorough circulation with 
vigorous pulp movement throughout the cell thus 
ing more intense aeration than any other agitation type 
Other outstanding plus factors include better 
selectivity with less reagent, complete use cell vol- 
ume and extremely durable wear parts that reduce 
replacements minimum. Write today for Bulletin 
No. giving further information. 


TAH 
NC., 333 WEST SALT LAKE CITY, 
PLANT OPERATION 


BOOTH 


MINERALS SEPARATION RESEARCH EQUIPMENT 


CLOTH 


The best cloth for 
VACUUM FILTER 


equipment 


MAINLY USED 


LEACH 
GOLD 


elasts times longer 


00 Ve 


MAGHETITE 
eregenerates perfectly 


use 


LAIMIERE OE SCLESSIN 
SCLESSIM BELGIUM 


Name 


SIGNATURE 
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LINK-BELT can meet your specific 
load and capacity requirements 


IDLER SERIES 
NEW 


cubic foot 


materials 


LINK-BELT SERIES 100 IDLERS this 42-in. wide, 218-ft. long 
belt conveyor carry 800 tph ore from primary screens 
stock pile. 


you handle cottonseed coal—Link-Belt 
makes the exact size and type belt conveyor idler 
you need. For top performance lowest per-ton han- 
dling your nearby Link-Belt office author- 
ized stock-carrying distributor. Ask for Data Book 2416. 
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TYPE IDLER DUTY 


General duty conveyor 


for maximum loads 100 Ibs. per 


for moderate lump sizes 


work 


handles all but the heaviest and 
coarsest materials 


Rugged heavyweight 
for continuous service 


carries the heaviest and coarsest 


TYPICAL APPLICATIONS 


Designed for conveyors carrying me- 
dium loads for installations requir- 
ing intermittent operation. 


Coal, coke, sand, gravel, iron ores, 
sinter, taconite, potash. 


Heavy ores, such iron, copper, etc. 
conveyors employing high-ca- 
pacity belts. 


TRAIN YOUR BELTS 
for proper 


BELT TRAINING IDLERS Left, positive action type trains and pro- 
tects single direction belts. Actuating disc type right best 
for reversible conveyors. Self-aligning idlers both types are 
also available for return run. 


RETURN BELT IDLERS support the 
empty belt the return run. 


PROTECT THEM SERVICE 


TROUGHED RUBBER CUSHION IDLERS (right) absorb impact un- 
der loading points, when large lumps and heavy materials are 
loaded belt. Rubber tread return left, simplify 
handling tenacious materials. 


BELT CONVEYOR IDLERS 


LINK-BELT COMPANY: Executive Offices, Plaza, Chicago 
Serve Industry There Are Plants, Sales Offices, Stock 
Carrying Factory Branch Stores and Distributors in All Principal 
Cities. Export Office, New York Canada, Scarboro (Toronto 
Australia, Marrickville (Sydney), N.S.W.; South Africa, Springs.! 
Representatives Throughout the World. 4 
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bought 


Angelo Tomasso, Inc. 
hauls 1,200 tons hard trap rock 
per day crusher their quarry 
New Britain, Connecticut. 
equipment fleet this quarry that 
included 2-yard shovel, 15-ton 
Rear-Dump, and 9-ton dump- 
truck, the company added 22- 
ton Tournapull Rear-Dump. 


“We bought this machine an- 
very narrow there and 
false move and the machine would 
drop feet,” says Tomasso, Jr. 


safely narrow roads 


Tomasso and his crew soon found 
that Tournapull Rear-Dumps are 
well equipped work safely 
narrow shelves such those en- 
countered this job. 


Power steer makes the Tournapull 
easy and quick Prime- 
mover can turn 90° right left for 
getting around tight quarters. 


any emergency, 
four-wheel multi-disc air brakes 
(with more braking surface one 
wheel than most haulers have 
all four) provide extra bonus 


safety. You can always depend 
the Tournapull stop instantly. 
Low center gravity, good visi- 
bility, and front-wheel drive also 
contribute Tournapulls’ safety. 


the Tomasso quarry, rock crush- 
was located about 700 feet down 
grade from the loading shovel. 
Rear-Dumps, hauling tons 
shot trap rock, traveled over the 
crushed rock haul-road 


Comments Operator Albert Buch- 
iere, can’t even get close 
these machines, I’ve run about 
every type haul unit there and 
these are the best.” 


Cut lubrication time 


Not only did the Tournapulls save 
time and money hauling, but, 
according Mr. Tomasso, takes 
only long lubricate the 
Rear-Dump does lubricate 
ordinary dump-truck. 


you have hauling do, over 
narrow roads close quarters, 
you will want more information 
Tournapull Rear-Dumps’ high pro- 
duction. Available 11, 22, and 
35-ton capacities, size fit your 
Write for full details. 


Company, 


Subsidiary Westinghouse Air Brake Company 


Much the material moved trap 
rock, one the hardest stones New Eng- 
land. Three-layer, all-steel, grid-type 
with floor resists shocks loading. 
Big, wide bow! opening with low rear entry, 
easy target for this 2-yard shovel. 


After one New disastrous 
hurricane-floods, this Tournapull Rear-Dump 
took Defense officials survey 
damage the area. was the only unit 
the area that could safely drive through 
the high water. Tournapull also helped 
270,000 yards borrow and gravel 
over average distances replace 
miles the road, between Unionville 
and Collinsville, Connecticut. 


When job report was token, was 
switch activates hoist Body 
quickly, swings behind rear wheels dump 
over bonk, into grizzly. 
lined bow! sheds reodily. Body can 
held any desired position for 
spreading the run. 


WHERE QUALITY HABIT 
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exploring survey work, climbs grades steep 60%, goes where other vehicles 


Speed your mining operations with 
versatility and all-wheel traction! 


The completely new Forward Control ‘Jeep’ Truck. It’s the first time 
4-wheel drive truck has effectively combined much 
capacity pickup box), with such exceptional “go-any- 
maneuverability wheelbase). 


ie 


Mobile power. The versatile ‘Jeep’ gets the job with sure depend- 
ability, and with power take-off supplies its own power operate 
portable drill, also operates winches, welders, compres- 
sors, generators and many other types of equipment, 
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Rugged ‘Jeep’ vehicles are always on-the-job, virtually every 
phase mining. From initial surveys transportation men 
and equipment the field, they help keep operations sched- 
ule every day the year. 


other vehicles match the family for all-around mobil- 
ity, range performance and go-anywhere ability. the 
highway they travel top legal speeds conventional 2-wheel 
drive. But, when the going gets tough, the extra traction 
their 4-wheel drive hauls trailers trackless mining, carries 
personnel with parts and supplies over rugged terrain, through 
mud, snow soft earth good weather bad help 
keep maintenance and service work moving smoothly. These 
vehicles where others stop cold the heavy, rough going 
mining projects. 


‘Jeep’ vehicles supplement heavy-duty equipment, spread their 
costs over wide variety jobs, give you additional savings 
through long life and low maintenance costs. Ask your Willys 
dealer for on-the-job demonstration. 


The 


family 4-Wheel-Drive Vehicles 
makers the world’s most useful vehicles 


*Model CJ-5 shown WILLYS MOTORS, INC., TOLEDO I, OHIO 
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Prospecting. The Universal with the extra traction its 4-wheel drive, takes men and equipment anywhere the lease for 
7 


The Bowling Champ 
buys custom-made ball 


because gets 


something EXTRA 


the profit-wise operator 


BUYS TRAYLOR 
ROTARY KILNS 
for the same reason 


Chances are Traylor has already Traylor- 
made Rotary Kiln quite similar the 
one best suited for the most efficient, prof- 
itable thermo-processing your particular 
Sizes have been built from the 
length. Bulletin 11-121 will give you 
complete details and specifications, write 
for your copy today. 


TRAYLOR ENGINEERING MFG. CO. 
921 MILL ST., ALLENTOWN, 

Sales Offices: New York—Chicago—San Francisco 

Canadian Canadian Vickers, Lid., Montreal, P.Q. 


the experts agree there’s like 


| j } 
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for peak perforr 
equipment for peak performance 
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GREENSBURG MACHINE CO. 
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GREENSBURG 
EIGHT TON 
MONITOR 


Battery Locomotives 


top performance 
“Double Equalizers 
make the difference 


The Greensburg ton Monitor equipped with two glass insulated motors, 
contactor type controller and double equalizers. These double equalizers make the 


more tractive effort, better brakes, better riding 


qualities and longer battery life than any other storage battery locomotive equal 


weight and battery capacity! 


All Greensburg locomotives are meet your requirements both 
single and double motor drive with cam contactor type controllers. 


Por more earning power per invested dollar specify Greensburg Storage Battery 


Locomotives. 


102 Stanton St. 
Greensburg, 


Vent Tubing 
dia. Mine bringing 
mine. 


220 STREET, WARSAW, INDIANA 


Venezuela (Continued) 


Pao iron workings. Mine, which con- 
tains only known deposits 
high-grade manganese, was discovered 
1948. Three concessions are owned out- 
right Upata-Mines, and others are 
leased for years from the Borges 
Rodriguez family under royalty agree- 
ment. 

Ore, averaging 48% manganese 
content, occurs psilomelane deposits 
low hills with overburden ranging 
stratum ore are calculated 25-mil- 
lion cubic meters, while lower stratum 
cubic meters, running around tons per 
cubic meter. 

Ore trucked miles the Orinoco 
River. 16-mile gravel haul road, 
surfaced with asphalt later, has been 
built from Upata where joins 
highway San Felix. Company has 
ordered fleet hundred 15-ton 
Magirus trucks from Germany for the 
2-day round trip 

Floating dock under construction 
San Felix designed for 
capacity 800 tph. Ships will loaded 
conveyor belt installed five 
barges anchored parallel the bank 
the Orinoco, which has already been 
going iron ore 

Some 350 workers are currently em- 
ployed mining operations and con- 
struction. Investment the haul road, 
dock and other facilities totals $2.1-mil- 
lion. 

Upata ore selling around $50 
$1.10 per manganese unit. Company ex- 
pects set crushing and washing 
facilities the mine concentrate ore 
60% manganese content. 

Future plans include production 
ferromanganese: company may move 
directly into ferromanganese production 
without installing concentrating plant. 
Venezuelan government about con- 
struct steel mills near San Felix. 


AUSTRALIA 


Mt. Isa Mines Ltd., which controlled 
American Smelting Refining Co., 
putting finishing touches huge 
prospective campaign over more than 
6,000 miles north-west Queensland. 

Main aim discover new deposits 
uranium, copper, silver, lead and zinc. 

Search will start May 1957, when 
teams geologists, comprising more 
than 300 men, will begin extensive pros- 
pecting big areas for which pros- 
pecting authorities have been obtained 
from the government. 


There possibility that iron and 
steel industry may established N.Z. 
Proposal very early stage. Expert 
envisages iron and steel plant with in- 
itial capacity 250,000 tons steel. 
Iron ore would come from Titanomagne- 
tite (Taranaki ironsands) occurring 
beach and dune sands containing 60% 
iron and titanium. Rough estimates 
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ure and corrosion resistant; easier couple, hang store. 

Neolon Tubing has all the MineVent plus lighter weight 

and utmost resistance. Send for samples and catalog. 
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Bradford Hills Quarry, Downington, Pa., equipment Lukens limestone daily —so far has lasted more than times long 
steel 321 min. Brinnell hardness now handles 1000 tons metals previously used for the same purpose. 


Lukens Steel outlasts previous metals 


TRADEMARK 


Maintenance and replacement costs 
dropped sharply chute liners, impact 
crusher caps, and similar parts when Brad- 
ford Hills Quarry switched Lukens “T-1” 
steel. These critical parts once wore out 
month. Now they show little wear 
after months. 

Whether you handle stone, coal, metal 
ores, Lukens “T-1” steel areas hardest 
hit punishing impact and abrasion will 
save you money too. Wear plates, dredge 


lectors are just few typical applications. 

Lukens “T-1” steel retains its remark- 
able combination hardness and tough- 
ness temperatures well below zero. Look 
into now. Write for informative illustrated 
booklet, “Lukens ‘T-1’ Steel.” 
Address Manager, Marketing 
Service, Room 901, Lukens 
Steel Company, Coatesville, 


pump liners, storage bins, and fly-ash col- Helping industry choose steels that fit the job 
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Headline Products 


Not too long ago this relatively rare metal was 
laboratory curiosity. What with it? Today, 
the heart the tiny latest 

giant electronics! 


the connection between Sulphur and 
Germanium? 


There are two, fact. One man-made, 
involving the routine leaching Germanium ores 
with Acid prior distillation. 
The other takes advantage peculiar property 

the natural mineral, Germanium Sulphide. This 
mineral can volatilized and then sublimed, 
providing effective method separating the 
Germanium from gangue material. The process 
called Germanium Sulphide 
Sublimation”. 

Again Sulphur, through its major derivative, 
Sulphuric Acid, and natural sulphide play 
important role our ever-expanding economy. 
difficult find many items the broad chemical- 
field that not somewhere along the 
production line make use Sulphur derivative. 


Texas Gulf Sulphur Co. 


East 45th Street, New York 
811 Rusk Avenue, Houston Texas 


Texas Spindietop, Texas 


Sulphur Producing Units Moss Texas Wyoming 
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Air-Tool Maintenance Tips 
That Help Keep Costs Down 


Not many machines take the beating 
that rock drills and paving breakers 
do. Steel strikes steel 2,000 blows 
minute, with cumulative impact 
40,000 foot-pounds every seconds. 


Le Roi-Cleveland avto- 
matic air-line oiler and 
10-ft. whip hose, Co- 
pacity one quart 


(Right) New 2-gallon 
air-line oiler. Auto- 
matic. Designed for 
wagon-drill and jum- 
bo service. 


See that your machines get plenty 
oil. This vital importance. There 
are piston rings rock drill, 
the piston must fit the cylinder with 
practically zero clearance. lubrica- 
tion neglected, hardened steel parts 
score and break. 


Fill the integral lubrication chamber 
the drill the start each shift 
and after every hours operation. 
Better yet, use Roi-Cleveland air- 
line lubricator placed feet from the 
machine. This type lubricator needs 
filling only once each shift; the flow 
oil can adjusted desired. 


Le Roi-Cleveland Veribest rock drill hose. 
Oil- and heat-resistant. 


Use only good hose and pipe. Pieces 
rubber from oil-rotted hose will clog 
your drill that can’t run. Scale 
from old rusty pipe can score the cyl- 
inder your machine and result 
expensive repairs. 


recommend the use Roi- 
Cleveland hose. was de- 
signed especially for rock drill service, 
with abrasion-resistant outer cover 
and special inner liner that resists 
the corrosive action oil and hot air. 


Despite the rough usage rock drills 
get, preventive maintenance pays off. 
Here are few the basic things you 
can easily—to keep your tools run- 
ning longer and keep your costs down: 


sure your drill steel shanks are 
properly sized and tempered. Un- 
dersized shanks cause rapid chuck wear 
that leads broken pistons. Short 
shanks and long shanks reduce the 
force blow slow down your drill- 
ing. Shanks that are too soft stick 
the machine. And, when they are too 
hard, they cause the piston spall. 
This may ruin drill cylinder. Poor 
shanks are expensive. 


Follow these diagrams for correct 
shank sizes and temper them oil. 
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HEX. 


HEX. 
HEX. 


Standard collared shanks for paving breakers. 


BEARING PLATE 


RATCHET RING AND 
PAWL ASSEMBLY 


RIFLE BAR 

FRONT END 
CUSHION POCKET 
POCKET 
BUSHING 


SIDE ROD AND 


RIFLE NUT 


PISTON 


WATER OR AIR — 


CHUCK DRIVER 


NUT ASSEMBLY 


FRONT 
HOUSING 


CHUCK 


The principal parts of a rock drill, 


Keep the striking faces 
pistons and shanks square. 
time, wear will tend cup 
the piston face. When this oc- 
curs, the face should ground 
until flat. Shanks should 
square, too, excessive piston 


Correctly faced pistons and 
shanks stand unsupported. 


use worn chucks. worn 
chuck allows the drill steel 
become misaligned the ma- 
chine. result, the piston 
strikes the sharp corners the 
drill shank, and you have the 
cost broken piston addition 
the loss footage. 


Badly worn chucks lead te 
damaged shanks, pistons, 
water tubes, and other parts. 


Use sharp bits. Dull bits bind the 
hole and slow down the drilling. They 
also cause excessive strains the ma- 
chine and rapid wear all rotating 
parts. 


Le Rei-Cleveland one-vse CRD detachable bits. 


Roi-Cleveland developed the 
CRD detachable bit, that 
rock-drill operators can use sharp bits 
all the time considerable saving. 

Yes, preventive maintenance pays 
off. like post these tips 
reminder your drill runners, sup- 
ply reprints will sent you free 
charge Just write for them. 


Division Westinghouse Air Brake Co., 


Wisconsin, manufacturers Cleveland air tools, Tractair, portable and station- 
ary air compressors, and heavy-duty industrial engines. Write for 


mation any these products, 


20-64 


VALVE BLOCK ASSEMBLY 
STEEL 
4 
lay 1, iz 
Standard collared shanks for drills. 
tive 


are that these deposits contain about 
750-million tons ore. 


Australia’s biggest corporation, Broken 
‘Hill Pty. Lid. begin huge 
prospecting campaign for iron ore 
North Queensland. Search will take place 
over area 6300 miles and equip- 
ment used will include helicopters 
the rugged rain forest land Coral 
Sea coast Cape York. 


Higher 1956 output figures have been 
just announced two Australia’s 
largest mining firms. New Broken 
Consolidated Ltd. treated 605,560 (prev 


530,044) tons ore assaying 8.7% 
(8.9) lead; 2.2 (2.0) and 
12.8% (13.8) zinc. Output lead con 
centrates totalled 65,489(58,254) tons 
containing 47,950(42,767) tons 
coverable lead 
silver. Zinc concentrate production 
was 137,989(133,696) tons assaying 52.2 

Zinc Corp. treated 
726) tons ore assaying 12.2% (13.7) 
lead; silver; and 10.8(10.- 
4%) zinc. Lead concentrate production 
totalled 109,802(113,126) tons contain- 
ing 80,625(83,479) tons recoverable 
lead and 2,000,317 (1,832,893) silver. 
concentrate production rose from 


Look the Pacesetter 
Chemical Purity! 


for the 
MINING 
INDUSTRY 


GET THESE ADVANTAGES: 


Exceptionally high purity and uni- 
formity, lot resulting from 
the finest modern production facilities 
and nearly years’ experience 
manufacturing high purity chemicals. 


convenient and safe! Coast-to-coast 
supply points for prompt service every- 
where. Sales offices across America 
staffed technically-trained salesmen. 


B&A Laboratory Reagents for the Mine Laboratory: 


Acids and Ammonium Hydroxide 

Acid 48%, Reagent, 

Acid Perchloric, Reagent, A.C.S. 

Acid Phosphoric, Ortho, 85%, Reagent, A.C.S. 
Alcohol Methyl, Reagent, A.C.S. 

Aluminum Nitrate, Reagent 

Ammonium Chloride, Reagent, A.C.5. 

Barium Reagent, 

Bromine, Reagent, A.C.S. 

Filter Paper 


Also: General Chemical Sulfuric Acid, Acid, 


Muriatic Acid, Aluminum Sulfate. 


Huffaio® + 
Jacksonville 
Philedeiphia® 


FINE CHEMICALS 
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Chieawe* 

Kalamasoo - 

Pittsburgh® + 
Kennewiek* and Yakima (Wash.) 

In Canada: The Nichols Chemical Company, Limited * Montreal* * Teronto® * Vancouver® 


SETTING THE PACE IN CHEMICAL PURITY SINCE 1882 


Lead Metal, Reagent, 
Acetate, Reagent, A.C.S. 
Lead Nitrate, Reagent, A.C.S. 
Oxide, Mono, Reagent (Litharge) 
Potassium Reagent, A.C.S. 
Potassium Fluoride, Reagent 
Potassium lodide, Reagent, A.C.S. 
Sodium Reagent, A.C.S. 


Sodium Dichromate, Reagent 
hemual | 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


— = «= 40 Rector Street, New York 6, N.Y. « 
Offices: Albany® Atianta + 
Chariotte® 


Baitimore® + Birmingham® + fBosten® + Hridgeport® 
Cleveland® + Denver® + Detroit® + Houston® 
Los Angeles® + Milwaukee Minneapolis New York® 


Providence® + St. Louis® + San Franciseo* + Seattle 


*Campiete stocks carried here 
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116,645 tons tons assaying 
zinc 


Consolidated Gold Fields South Africa 
decided not ahead with deal 
acquire interest “Golden 40” leases 
Tennant Creek field. Present 
owners, Gold and Australian 
Development are now negotiating with 
National Lead New York, which 
also interested the Merloo mine 
Tennant Creek and various Australian 
rutile mining concerns. 


Excellent figures its activities 1956 
have been released Great Boulder 
Pty. Gold Mines Ltd. Ore treated was 
489,494 tons against previous 473,288 
tons and gold recovered rose from 115, 
586 124,605 oz. Development 
totalled 17,107 ft, but drilling registered 
slight fall from 5,988 5,689 ft. 


Western Titanium’s ilmenite separation 
plant Capel, Western Australia, now 
operating hour day basis. 
order have arrived from U.K. and have 
been installed and capacity now 3,000 
tons ilmenite concentrates month. 
Full capacity operations are expected 
April and forward sale has been 
made the entire output. 


Crescent Rutile, N.L. has started con- 
struction both wet concentrating and 
dry separating plants work Kilkare 
leases. Deliveries rutile, already sold 
forward, will begin July. Northern 
section, where concentration 20% 
rutile sand existence, will treated 
tabling. The tables are expected 
operation March 1957 while 
spirals, installed May, will handle 
the rest the area. 


ASIA 


CEYLON 


Government has agreed send 
engineers Ceylon this coming 
June undertake survey iron ore 
deposits. Two diamond drillers will ac- 
company the staff. Ministry Industries 
interested establishing steel roll- 
ing mill and decided that extensive 
survey reserves was needed. Reserves 
surface deposits exceed 2-million tons, 
but nothing known underground 
deposits. 


MALAYA 


Iron ore deposit Endau, eastern 
coast, will developed under agreement 
reached between Nippon Mining and 
Gosho Trading Co. and Mohamed 
Hussain, Malayan mining-rights owner. 
Agreement covers technical assistance, 
export and joint management. Corpora- 
tion will known Endau Iron Mining 
Ltd., with established capital $93,- 
750. Development work will start fall, 
with goal 180,000 tons per year out- 
put. 


maton on any of these products, 


New Automatic Precipitator Contro/ 


offers many vital advantages... 


WESTERN PRECIPITATION 


LONG LIFE 


This new contro! has indefinite 
life expectancy under all types 
operating conditions. There are 
tubes replace, high speed 
relays, counters, timers 
maintain. All circuitry consists 
rugged devices that have 
unusually long life! 


RELIABILITY 


Optimum Precipitator power input 
maintained 
operating conditions. The sensing 
control simple, positive, accu- 
rate—and automatically evaluates 
the spark Power (intensity 
and just frequency 


STABILITY 


Under short circuit, open 
circuit other varying 
conditions, this control 
completely stable and 
inherently trouble-free! 


MODEST 
COST 


Modest initial cost coupled 
with negligible mainten- 
ance assure optimum oper- 
ating efficiency (therefore 
lower operating costs) 
throughout many years 
continuous service. 


intensity alone. 


using Cottrell Precipitator for collecting dust, fume, fly ash 
other suspensions from industrial gases, essential all times impress 
the high voltage system the highest possible voltage and current without 
Depending upon gas conditions, dust loading and other vari- 
able factors, the optimum voltage and current requirements vary widely 
from one minute the next. Therefore, the vital importance simple, 
trouble-free and highly sensitive Precipitator Control self-evident. 

This new Western Precipitation Automatic Precipitator Control 
product the organization that has consistently led the application 
Cottrell Precipitators for industrial gas cleaning combines vital advan- 
tages found other competitive equipment. Our nearest representa- 
tive will glad supply complete details. write direct! 


Western Precipitation Corporation 


Oesigners and Manutastyrers of Equipment for Collection of Suspended Material from Gases 
Equipment for the Process 


Main Offices: 1012 WEST NINTH STREET, LOS ANGELES 54, CALIFORNIA 


Building, New York North Salle Street Building, Chicago Oliver Building, 
Pittsburgh 3252 Peachtree Road E., Hobart Building, San Francisco 
Precipitation Company Canada Dominion Square Montreal 
Representatives in all principal cities 
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Why not modernize your present out-dated 
Precipitator installation? The Western 
Precipitation Automatic Precipitator Control 
can installed any Cottrell unit. For 
further information contact our nearest office! 


COTTRELL Electrical Precipitators 


MULTICLONE Mechanical Collectors 
cme Combination Units 
DUALAIRE Reverse-Jet Filters 


HOLO- FLITE Processors 
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Will there’s the key the real value Allis-Chalmers HD-21G tractor 
shovel. not only digs and loads four yards pass, mobile enough work all 


parts the and flexible enough many different jobs well. 


Besides loading hauling units, the HD-21G can strip over-burden, help maintain 


access roads, build stockpiles, feed and clean around conveyors, even clear land 
for future operations. 


Let your Allis-Chalmers dealer show you the many ways HD-21G can put its big, 


four-yard shovel work profitably for you. Allis-Chalmers, Construction Machinery 
Division, Milwaukee Wisconsin. 


ALLIS-CHALMERS 


INDIA 


Indo-Canadian Indian Aluminium Co., 
Ltd. (IAC), ready ahead with 
its 2nd five year development program. 
financial outlay inclusive addi- 
tional working capital required said 
around $18-millions. 

development plan includes con- 
truction aluminum smelter with 
initial 10,000 tons ingot capacity 
Hirakud Power Administration will pro- 
vide power for cperation. Smelter being 
censtructed that its eventual capacity 
will 20,000 tons. 

IAC also planning increase its 
existing bauxite mining and alumina 
producing facilities Lohardaga and 
Muri Bihar. These currently yield 
tons alumina annually, but 
will yield 5,600 tons the end this 
due installation additional 
furnace pots and technical improvements, 
which are being made. 

Company already has smelter 
Alupuram, near Alwaye, Travancore. 
rolling mills Belur, Calcutta 
have installed capacity (since 1954) 
7,000 tons for annual aluminum fab- 
rication. Additional rolling mills with 
capacity 32,000 tons are being in- 
stalled Hirakud smelter site. And 
modern extrusion press, producing 1,000 
tons, was fitted recently 
Alupuram smelter Travancore. 

IAC has only one other competitor— 
Aluminium Corp. wholly Indian-owned. 
Together these two undertakings actu- 
ally produced 1955, tons: 


Aluminium 


Corp. 
Aluminum 
ingots 4,884 2,341 
Aluminum 
sheets, circles 1,764 
Total 10,861 4,105 


Total Indian demand April 1956 
was estimated 20,000 tons. IAC 
and the Aluminium Corp. together are 
expected produce this amount 1961. 
But, the Indian demand that year 
will have gone 35,000 tons. Ac- 
cording Heavy Industries Minister, 
Manubhai Shah, therefore, the Indian 
Goverrment will set the third alu- 
minum unit Mettur, Madras. This 
governmental plant slated have 
annual capacity 10,000 tons. IAC will 
have major advantage over its Indian 
facilities the 
Canadian Aluminium Laboratories Ltd., 
subsidiary its Canadian majority 
partner. 

Despite the current difficulties expe- 
rienced the industry 
bottlenecks, new loan issue 
ally the aluminum industry enjoys 
protective duty valorem plus 
surecharge the total duty. 


JAPAN 


Bolivian and Japanese officials have con- 
cluded agreement providing for dispatch 
seven Japanese mining experts 
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Write today for the big, new, page 
Acker Drill Supplies Catalog. illus- 


drilling and soil sampling. 


3 to 12-ton 


capacities. Camtactor 
control can be supplied 


Type locomotives are powered with two motors through 
double reduction spur gear drives each axle. You get full 
drawbar extra payload. Investigate today the ton- 
mile economies awaiting you with Atlas locomotives. 


CANADA 


MINE EQUIPMENT CO. 
Drawer 250 Kirkland Lake, Ont. 


MONTREAL © TORONTO © SUDBURY 
EDMONTON VANCOUVER 


J 

|! 


Yes, send me the new Acker bulletin BOM) 


Name 
trates and describes over 150 drilling 

tools and accessories that will save Compony 
time and money auger borings, 
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Soil Sampling Tools, Diamond and Shot Core Drills, 
Drilling Accessories and Equipment 


7 


Easy install! Mounted directly the 
driven shaft. Locked both ends. Dodge 
Torque-Arm Speed Reducer requires 
foundation, flexible coupling, slid- 
ing base, and lining-up prob- 
lem. Amazing economy matched 
efficiency operation—up 97%. 
Unit driven through V-belt drive. 
Stock Taper-Lock Sheaves prescribed 


for each job permit speed ratios re- 


Now —15 Sizes 


output speeds Dodge Distributor. Factory trained Dodge, 
378 rpm can give you valuable assistance new 
A methods. Look for his name under “Power | . 
Transmission the yellow pages 
al your phone book —or write us. 


Size 7 Torque-Arm Speed Reducer on agitator in paper mill 


Save 1/3 Installation 
Deliver 97% Efficiency! 


quired. Tri-Matic Overload Release and 

backstop available, desired. Dodge 

Torque-Arm America’s most complete 

line shaft-mounted Speed Reducers. 

Ask your Dodge Distributor—or write us. 


DODGE MANUFACTURING CORPORATION 
3100 Union Street, Mishawaka, Indiana 


DODGE 


Ind. 
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Two new Mack diesels recently purchased 
Lime and Alabastine, Canada, Limited, for their quarry 
operation Beachville, Ontario. (Left) Dumping the 
15-ton payload Easton trailer into the crusher 


That’s the way Mr. Adams, 
Plant Manager Beachville, ex- 
plains his company’s preference for 
Macks. since 1931, when 
purchased our first Macks—AC 
models equipped with hard tires— 
have used Macks almost exclu- 
sively. Our old AC’s operated until 
1942. the present time, have 
eight Macks daily operation— 
five diesels and three gas-powered. 


The diesels, course, have been 


very successful, and eventually 
will use them exclusively for stone 

Here’s company that’s sold 
the stamina and inherent hauling 
economy Macks—has been for 
years. They know that they can 
depend Macks. And little won- 
der! Today’s Mack engines often 
exceed 200,000 miles before over- 
axles, and trans- 
missions are built withstand 
million miles and more. 


Want more proof? Let your local 
Mack you many 
more operators who depend upon 
Mack for top truck performance 
and economy. Mack Trucks, Inc., 
Plainfield, New Jersey. Canada: 
Mack Trucks Canada, Ltd. 


MACK 


first name for 


TRUCKS 


4698 


Moly-Cop hard and 
tough the core... 


look inside this Moly-Cop ball shows uniform, 
fine grain structure extending the core. 

the result special alloying, forging and heat 
treating that provides hardness and toughness 
best suited grinding needs. This why you can 
expect long, economical grind from Moly-Cop 
balls. It’s the big reason why Moly-Cop balls 

have become the STANDARD COMPARISON 
AROUND THE WORLD. 


COPPER-MOLYBDENUM-ALLOY 


SHEFFIELD DIVISION 


ARMCO STEEL CORPORATION 


SHEFFIELD PLANTS: HOUSTON + KANGAS CITY + TULSA 


EXPORT REPRESENTATIVES, THE ARMCO INTERNATIONAL CORPORATION, MIDDLETOWN, OHIO 
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Open for Cleaning 


CUTS 


Sturtevant 


Roll Jaw Crusher 


STURTEVANT 
LABORATORY 
EQUIPMENT 


ROLL JAW CRUSHER 


First choice for hard rocks. 
Jaw opening—2 in. 
Approx. capacity: in, set- 
800 Ibs. per 
hr.; in. setting 1000 
1200 per hr. 
CRUSHING ROLLS 

Outputs range from in. 
mesh capacities from 
tons per hr. Per- 
formance varies with ma- 


SWING-SLEDGE MILLS 
For pulverizing soft, hard, 
tough fibrous 
ranging from in. mesh. 
ton per hr. for mesh, de- 
pending materials. 

SAMPLE GRINDER 

Produces samples between 
and 100 mesh with simple 
handwheel Capac- 
ity 200 per hr. 
with in. finer feed. 


Small-Scale Duplication 
Full-Scale Production 


All Sturtevant Laboratory Equipment 
ruggedly constructed. much 
that used regular plants for 
round-the-clock operations. Exclusive 
“Open-Door” design makes cleaning 
and maintenance between sample runs 


quick and easy. 


Preferred laboratories that are 
proud their work. Users Sturte- 
vant Laboratory Equipment represent 
the “blue chips” industry and ed- 
ucation. Names request. Check the 
coupon for full information. 


STURTEVANT 


Dry Processing Equipment 


The “OPEN lower operating costs over more years 


CRUSHERS GRINDERS 


MICRON-GRINDERS SEPARATORS 
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save with 


lightweight Bemis 


For your ventilating job, specify 
Bemis Nyprene FLEXIPIPE, the 
flexible tubing 
that also amazingly tough and 
durable and not affected 
acids. 


Bemis Nyprene FLEXIPIPE easy 
install, handle, store, transport 
and dismantle. find will 
you money, too. 


One man easily carries 100- foot length 
Bemis Nyprene 


Also... 


Heavy-Duty 


All three grades FLEXIPIPE 
available with Bemis Rope Seam 
Suspension extra cost. 
horizontal wires, vertical collars, 
hooks other gimmicks. 


Write, wire phone 
for full information about 


Bemis 


Pine Street 
Missouri 
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UNWATERING and retimbering the old 
Altoona quicksilver mine Trinity 
County, Calif. has been completed and 
diamond drilling and development are 
under way the lower levels. 
Castella Corp., Reno, Nev., also plans 
erect 80-ton rotary furnace this 
spring, according Austin and 
Smith, San Francisco, operators. 
Rehabilitation included retimbering the 
140 caved shaft, erecting steel 


Japan (Continued) 


Bolivia help develop mining resources 
there. Technicians will leave for Bolivia 
shortly and will remain there for three 
years. 


Atomic Fuel Public Corp. plans start 
experimental production uranium 
metallic form during coming fiscal year, 
starting April. 

Corporation will first build uranium 
refining pilot plant cost $2.8-million. 
Refinery with annual output three 
tons uranium metal will attached 
later. 


THE 
PHILIPPINES 


Atlas Consolidated Corp. shipped 
7051 tons copper concentrates 
Japan December containing 2,842,262 
copper and 624 gold. addition, 
company shipped 1,850 tons pyrite 
the Lanao plant National Power 
Corp. Mati iron mine, also owned 
Atlas, shipped 19,800 tons iron ore 
valued $163,000 Japanese steel 
mills. Total value copper, iron, and 
pyrite shipments for December exceeded 
$1,175,000. During the month the mill 
heads declined 0.57% copper because 
inclusion large tonnage low 
grade stripped material that had 
removed during opening and exten- 
sion more mining benches. This con- 


headframe and unwatering below the 
350-ft level. The mine has two-com- 
partment vertical shaft and winze, runs 
600 deep. 

Some men are work current 
development program the mine under 
Charles Ayers, mine manager. 

The property, located near Dunsmuir, 
has been shut down since 1902. Ore 
yielding 34,000 flasks mercury was 
extracted from the mine. 


dition expected rectified early 
spring when mill heads should return 
normal 0.8 1.0% copper. Company 
officials expect that milling will attain 
10,000 tpd rate March this year. 
Plans for copper smelter have been 
temporarily suspended and concentrates 
will continue shipped Japan. 


Sipalay Copper Co. with mine Oc- 
cidental Negros expected pro- 
duction now. Construction and devel- 
opment work has been progress since 
March 1956. According the manage- 
ment, expected approximate 
1,670,000 copper per month from mil- 
ling copper ore. This, attained, 
would rank the property with Lepanto 
and Atlas important Far 
copper producer. 


Approval additional emergency 
subsidy 5-million pesos for Philip- 
pine gold mines has been granted 
the Finance Secretary and the Central 
Bank the Philippines. third quarter 
last year, subsidy 601,000 pesos 
was given Lepanto, Surigao Consoli- 
dated, Itogen, Baguio Gold, and Bolatoc 
mines. 


Mindanao Mother Lode 7,641 
tons 2.58% copper ore December 
from its Zambales mine, with produc- 
tion 406,381 copper. 


Hixbar Mining Co. will raise additional 
funds for completion its copper flo- 
tation mill Rapu Rapu island, off the 
coast Albay province Southern 
Luzon. 
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Old Mercury Property Begins New Life 
| She 


NOW ... step dragline output 


WITH ALL-NEW BUCYRUS-ERIE BUCKETS 


You swing more payload, less deadweight 
every hour with the new Bucyrus-Erie dragline 
buckets. combination all-new, light- 
weight yet strong design and new long- 
wearing material makes possible. 

The new material BECOLOY, special 
steel alloy with tough, fibrous structure 
ideally suited dragline bucket service. The 
new design features lip that 
penetrates material quickly, and tapered 
basket shaped load full and fast. Proper 
flaring and balance minimize spilling and bob- 
bing. The inside design smooth and the arch 
extra high for fast, clean dumping. 

Your Bucyrus-Erie distributor can help you 
select the right size and model these new 
buckets fit your job, bring you better out 


put performance than ever before. Three types 
are available—light, medium and heavy-duty 
either solid perforated 


BECO LOY exclusive new alloy for 


Bucyrus-Erie dragline buckets. 


The BECOLOY fracture surface right shows the tough, 
fibrous structure that imparts high strength this alloy. 


Ordinary steel fracture surface, left, has coarse, 


crystalline pattern. 


SOUTH MILWAUKEE, WISCONSIN 
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you need 
mapping... 


(ABOVE) 
One fleet over planes, 
company owned and operated, From 
Helicopters and Cubs, 
has the right plane for every mapping 
job. 


(RIGHT) 

Gulf Airborne Magnetometer used 
skilled crews speed the search 
for minerals. 


(EXTREME RIGHT) 

Trained mappers, with complex 
stereoplotters, produce topographic maps 
engineering accuracy. 


Whether exploring for minerals, planning 
mining development, whether you’re work 
highway port facilities aerial surveys 
are today’s fastest, most economical method. 


flying corporation, and leader 
aerial mapping—is best equipped serve you— 
swiftly and dependably —no matter where. Let 
show you why. 


AERO SERVICE CORPORATION 
Philadelphia 20, Pa. 
Offices Tulsa, Salt Lake City, Duluth, San Francisco 
Canada: Canadian Aero Service, Ltd., Ottawa 
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Mine Iron Ore 


the Wilds Canada 


Deep wilderness along the border between Labrador 
and Quebec, several Marion 4161 electric shovels load out 
high-grade iron ore help feed steel furnaces all over the 
world. These 6-yard machines operate months the year 
—giving high output with minimum downtime temperatures 
that fluctuate from average above zero 
average 20° below. 


CONSULT 


MINING SPECIALISTS 


for lowest costs your property! 


Heavy-duty construction this %-yard 
Marion 35-M shovel matches the rug- 
gedness larger machines 
Marion line. For loading out coal—for 
any tough need durable 
machine. And Marion 
meet your 


MARION POWER SHOVEL COMPANY—MARION, OHIO, 
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RIBLET 


AERIAL TRAMWAYS 
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Transportation 


Costs! 


Modern Riblet Aerial Tramways 
provide low cost hauling for min- 
erals, wastes and other products 
over any terrain. 

They run straight lines over 
roads, rivers, swamps valleys 
all kinds weather. 


Write Dept. F-2 for Brochure 
RIBLET TRAMWAY CO. 


Box Sta. Spokane, Washington 
Since 1894 


Make strong tight, 
water-tight joints belts 

any width. Special design spreads 

tension uniformly across belt, allow 
natural troughing belt and assures 

smooth operation over flat, crowned 
take-up pulleys. Sizes for belts 


Plans for large-scale ferro-nickel in- 
dustry were substantially encouraged 

Philippine President Ramon Magsaysay’s 
“State the Nation” message Con- 
gress which recommended opening 
the large-nickel-iron deposits govern- 
ment reservation Nonoc Island, Su- 
rigao Province private mining com- 
panies. 

Located southern Philippine island 
enormous deposits nickel which can 
expected produce around 50-mil- 
lion pesos’ worth ore annually. 

Mining experts here say the Philip- 
pines has ferro-nickel production po- 
tential tons. These deposits 
nickel would needed for country’s 
steel industry expansion, along with the 
large-scale exploitation its vast iron 
ore deposits and their processing into 
steel. estimated that will take 
least five years for metallurgical 
industry this size into full pro- 
duction. 

Should Congress act the 
recommendation and pass appropriate 
legislation open the Nonoc re- 
serves this year, will 1962 before the 
industry can expected start pro- 
ducing dollars. 

Another factor that tends enhance 
the possibility establishing ferro- 
nickel industry the large potential low- 
cost hydro-electric power now being made 
available with the construction new 
hydro-electric plants northern and 
southern Philippine Islands. 


AFRICA 


Mineral production Southern Rho- 
desia 1956 reached record value 
23,260,574, according Department 
Mines. Figure about higher 
than 1955 and over £4-million above 
total for 

Commenting the results, the Min- 
ister Mines, Mr. Cyril Hatty, said 
they confirmed his belief that the mining 
industry Southern Rhodesia was en- 
tering era great expansion which 
would reach full momentum when power 
became available from the Kariba hydro- 
electric scheme 1960. 

Asbestos headed list minerals with 
one-fifth over the 1955 value. 

Gold production was worth almost 6,- 
750,000, coal over £3,600,000, chrome 
more than and copper and 
lithium each exceeded £40,000. 


20-million ton deposit phosphate rock, 
has been proved Dorowa Eastern 
Districts Southern Rhodesia. 

Deposit should yield about 4-million 
tons phosphate concentrate. African 
Explosives and Chemical Industries (Rho- 
desia) Ltd., whose drilling program 
proved the deposit, expect start work 
$140,000 pilot plant about mid- 
year. 


Free State, Saaiplaas Mining Co. 
thought have established world re- 


Specialists Wet Gravity Ore 
Recovery, Sizing and Separating 
1912 


For 


GEOLOGISTS 


HANDY... 
easy carry pocket, belt, car. 


IT’S VERSATILE... 


ideal for preliminary and supplementary 
surveying; used compass, transit, 
level, plumb, alidade, clinometer. 

Shows direction 1°; level, slope 
grade within 1°. 

“Over 60,000 Brunton Transits since 


See your local engineering supply house 
or WRITE FOR CATALO 


*Brunton is o registered trademark of 


HYDRAULIC CLASSIFIERS 
& 
POCKET TRANSIT 
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section 
panded O-B unit shows 


which O-B unit was ex- 


what to look aShell and 


Long Reach Dragline 


Big capacity Manitowoc Model 4500 has ex- 

bucket with 120 140 foot boom... 
longer reach means less 
re-handling greater 


More Power Mobility Output 


Miners throughout the world have found that they 
get really profitable stripping performance from the 
rugged, versatile Manitowoc 4500. Either drag- 
line shovel, Manitowoc means fast, economical 
stripping, regardless the composition the 
overburden. 

Manitowoc, with single diesel power package, 
not hampered the power loss prime movers 
and generators found electric rigs, and its 
simple design permits use that extra power exactly 
where and when needed. Manitowoc, there 
are only four main shafts and gears, and only 
working gears turn! 

You get greater mobility with Manitowoc 
faster moves between job locations. You need 
cumbersome trailing electrical cables extensive 


CRANES 
TON 


power networks your Manitowoc will operate 
anywhere. The entire unit can disassembled, 
moved and set again your regular mechanics 


Faster cycle speed boosts output. Torque converter 
drive provides precise control, balanced power loads 
and unlimited speeds without shifting. The torque 
converter matches engine power the load the 
engine cannot stall, cannot overloaded. 


Greater yardage means greater profit you— 
and the Manitowoc 4500 specially designed for 
big yardage mining. See why leading mines every- 
where use Manitowocs. Get full details from your 
Manitowoc distributor. 

Manitowoc Engineering Corp., Manitowoc, Wisconsin. 


Hi-Lift Shovel 


steel shovel boom Special 60-foot 

boom and 37-foot dipper stick provide 

greater digging and dumping 

free turning tubular dipper stick 


\ rolls through saddle, avoids the stress 


and strain unusual digging 


. 
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Uniformly 

filter bags... 
wool syn- 
thetics...produce 
maximum 
ing efficiency yet 
have times flow 
rate ordinary 
woven filter ma- 
terial. Tiny pores 
catch and 
even sub-micron- 
sized particles. 
Bags measure 
length. 


jet action cleans en- 

tire bag area uniformly 
and automatically. Blow 
rings* travel and down 
length bag exterior 
blowing through bag re- 
move accumulated dust 
from bag walls. Automatic 
cleaning never interrupts 
peak filtering efficiency. 


Exclusive reverse-air- 


50% LOWER 
MAINTENANCE 
COSTS and 99.9%+ 


EFFICIENCY 


with KOPPERS 
Series Aeroturn 
Dust Collectors 


Less Space! You can get rid dollar-consuming dust far 
more economically with Koppers Series Aeroturn than 
with conventional collector. The Aeroturn Dust Collector 
costs you less install and occupies fer less 
space. Koppers Series Aeroturn operates continuously 
and automatically highest filtering efficiency. 


Aeroturn’s remarkably 
high filtering efficiency 
sends your plant and ma- 
chinery maintenance costs 
way down. Your heating and 
cooling costs fall because 
you can recirculate air... 
cleaner than outside air. 
Koppers Series Aeroturn 
Dust Collector available 
with from filter bags 

Aeroturn’s capacities 
range from 1,000 60,000 


switch* eliminates 


turn can installed 


longs bag life. Switch con- 
trols blow ring operation. 
Above normal pressure loss 
actuates rings which stop 
when pressure loss 
izes. Automatic self-clean- 
ing occurs often 
seldom needed. 


one-quarter the time 
required ordinary dust 
collectors similar capa- 
city half the space. 
Aeroturn arrives from the 
factory easy-to-assemble 
prefabricated sections. 


CFM. only takes few 
minutes your time dis- 
cover for yourself che many 
cost-saving features the 


Factory-assembled and test- 
operated, Koppers Model 
Aeroturn Dust Collector 
combines features Series 
with unusual compact- 
ness. Capacities range from 


500 4,800 


Koppers Series Aeroturn. 


AEROTURN DUST COLLECTORS 


Company, Inc., Industrial Gas Cleaning Dept., 5203 Scott Street, 

Please send free copy your Aeroturn Booklet with descrip- 

Koppers Company, inc. tions, drawings and photographs. Series Model 

Industrial Gas Cleaning Dept. 

Sold with Service City 


*Hersey Patents 
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INCREASE THE LIFE YOUR 
PREPARATION SCREENS 


500% 


WEDGE WIRE 
PREPARATION SCREENS 


Replace wire cloth the elimination 
blinding. Primary screening raw 


problem the four West Virginia 
plants the Red Jacket Coal Corpora- 
tion. Kleenslot Wedge Wire Screens have 
brought about this efficient change over. 
Since 1951 they have brought about con- 
tinuous money saving material and 
labor for replacements and have re- 
lieved plant operators the need for 
frequent inspections detect blinding 
and holes the screen cloth 


¥ 
‘thes 6 


REPLACEMENT 
COSTS MINIMUM 
SHUTDOWN TIME 


costs nothing obtain Wedge Wire recom- 
will gladly furnish this service with- 


obligation, Remember, Wedge Wire 


Screens are best every test, why not 
specify the best. 


Send for free completely 
illustrated catalog today. 
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RAILROAD EXTENSION, 208-miles long, and 1500-tpd mill opened simultaneously 
Kasse, Uganda, put Kilembe Mines Ltd.’s £8-million project officially stream. 
Under development since 1954, copper will mined open pit and underground. 


Africa (Continued) 


cord for shaft sinking. days has 
sunk and lined its No. Shaft depth 
684 ft. Circular shaft has 24-ft dia. 


New Modderfontein Gold Mine which 
has been thought many 
“dying” mine will “revived” this year. 

has been decided turn the mine 
into four five smaller mines that 
instead whites and 700 negroes 
working the mine present, there 
will employment for 400 whites and 
negroes. 

Mine will revived new com- 
pany and this division will give 


General Manager the Rhodesian 
nounced Salisbury that his company, 
wholly-owned subsidiary Vanadium 
Corp. America, has taken develop- 
ment and purchase option the Bindura 
nickel claims. 

Work will started immediately and 
although known that there very 
extensive orebody Bindura, not 
yet known whether will prove 
economic proposition. 


Prime Minister the Central African 
Federation, Sir Roy Welensky formally 
opened the Mtuga Copper Mine North- 
ern Rhodesia February 16. 

Recent underground work has opened 
body very high-grade ore which 
was not included the original assay 
considered probable that the 
initial target output 300 tons con- 
centrate monthly will increased. 


South Africa’s total uranium output last 
year was 8,106,845 Ib. 


Recovery values slightly below those 
from the Bird Reef Mines West 
“Uranium Corner” are revealed 


the report Dominion Reefs for the 
quarter ended December 1956. Do- 
minion yield 0.9 uranium 
oxide per ton treated surpassed only 
West Rand Consolidated’s 1.35 Ib, 
Luipaardvlei’s 1.3 and Randfontein’s 


Foundations are being laid near Kinross 
Eastern Transvaal for $3-million 
reduction plant for the Winkelhaak Gold 
Mine whose first two shafts have reached 
depths more than 1,200 and 1,400 
just one year sinking operations. 

Reduction works will have 
capacity 60,000 tons month, but 
will extended capacity 100,000 
tons when the mine’s third shaft sunk. 


Titanium mine—estimated worth 
$20-million has begun full production 
Isipingo, Natal. Company expects the 
mine produce about tpd titanium 
ore. Managing director the mine, Mr. 
Doyle, claims that the hill 
which the ore deposited contains the 
richest deposits titanium ore South 
Africa. Deposit was found five years ago 
and mining rights granted 1955. 


The maiden working profit $168,730 
from milling 80,000 tons ore 
Buffelsfontein Gold Mining Co. highest 
yet attained South Africa new 
mine its first month production, 
both from the point view profit and 
scale operations. 


Southern Rhodesia’s 1956 total produc- 
tion its three forms, 
amblygonite, petalite and lepidolite 
will reach 97,000 tons, worth nearly 
$1,120,000, based the known returns 
for the first eleven months. 

Increase Southern out- 
put reflected figures for past six 
years. 1950, production was 179 tons; 
1954, 28,700 tons was exported; and 
1955, production reached 82,166 tons. 
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Gos Street Nick! 


tonner with submerged 
welded box girder frame. 150 
diesel driving through 
double reduction rear axle. Tires 
are all around. 
(Optional hydraulic steering, 
turbo charged engine and 
torque converter.) 


over years heavy-duty truck manufacturing experience, 
Dart has been consistent leader major truck design improve- 
ments. Designing trucks meet specific haulage requirements 
Dart help you with your problems? obligation, 


STANDARD AND CUSTOM TRUCKS 


Kansas City Missouri 
SUBSIDIARY THE CARLISLE CORPORATION 


DART Standard tonner known 
the world for its rugged construction 
and dependability. 300 335 diesel driving 
through single three stage converters and 
famous triple reduction rear axle. 


4 
“i 
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HEAD FRAMES 
for large and small mines 


Designers and Builders 


of 
HOISTS 
ma Write for free reprint of illustrated 
eG. article on small Koepe Hoisting Sys- 
tems. 


MAYO MINE CAR COUPLERS 


are 
SAFE 
and 


AUTOMATIC 


Mayo-designed, cast steel coupler for narrow gauge mine cars 
hooks on in seconds automatically from any position. Com- 
pletely eliminates all hazards of hand coupling, saves time. 
Easily existing cars. Costs about half comparable 
equipment. 


Steel 
Head Frames 
Sinking Frames 


Lecomotives 
TUNNEL AND MINE 
EQUIPMENT Shields + Air Locks 
LANCASTER, PENNA. Cars 


way 


smooth, continuous leak- 
proof lining inside 16” 
144” pipe lines “in 
Applicable fresh salt 
water, oil, gas industrial 
waste lines. Eliminates 
interior corrosion and leakage. 
Restores full flow coefficients. 


Write for full information 
TODAY! 


Ine. 


2414 East 223 St. (P.O. Box 457) 
Wilmington, California 


Centrifugatly applied and 
mechanically trowelled 


ste 

Centriline Process applies 

' 


Compact, mobile machine 
moves through the line 


Specializing in Pipe Protection Problems 
* Tate and Centriline ‘in Place” 
interior Cement Mortar Lining * “in 
Pient” and ‘Raiihead” Centrifugal 
Spinning of Cement Mortar or Coal Tar 
Linings — Somastic® Exterior Coating 

* Pipe Wrapping * Reclamation: 
Removal of Old Wrapping, Straightening, 
Blasting, Beveling, Testing. 
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copy this quick-reading, 8-page 
booklet yours for the asking. con- 
tains many facts the benefits de- 
rived from your business paper and 
tips how read more profitably. 
Write for the “WHY and HOW 


McGraw-Hill Publishing Company, Room 2710, 
330 West 42nd St., New York 36, N.Y 


RIGHT MATRIX 
HARDNESS 
for YOUR JOB! 


ASCOLITE bits 
NICOLITE bits 
BRONZOLITE bits 


. 55 to 60° hardness 
. 40 to 45° hardness 
, 18 to 24° hardness 
*on Rockwell “C” seale 


POWDERED METAL 


Special tungsten alloy powdered metal matrix 
meet all drilling conditions. Bit crowns sintered 
onto blank bits one operation. 

and cast all sizes and 
Brazilian ballas and carbons. ASCOLITE reaming 
shells, etcetera. 


Price catalog request 


Smif 


111 Eighth Ave., New York 
Cables: PROFITABLE, New York 
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: 


Interior Eagle Mills plont the Marquette 
Mining Company, operated The Cleveland- 
Cliffs Company, Ishpeming, Michigan. Exhaust 
ducts lead upward from pelletizing machine bat- 
tery Type ROTO-CLONES support platform. 


ROTO-CLONES Stop Dust 


Cleveland-Cliffs Operation 


Six Type Units Collect Pelletizing Dust Eagle Mills Plant 


For the modern Eagle Miils, Republic, Michigan, 
pelletizing plant, The Cleveland-Cliffs Iron Com- 
pany-operators-insisted modern in-plant and 
air pollution dust control. Six Type ROTO- 
CLONES (240,000 cfm), proven taconite crush- 
ing, sintering and pelletizing, clean pelletizer 
exhaust gases and material handling operations in- 
cluding end dump and transfer points. 


The rugged Type natural for heavy-duty 


COMPANY, 


193 Central Avenue, Louisville 8, Kentucky 
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American Air Filter of Canada, Led., Montreal, P. Q. 


operations like this one. The high cleaning 
ciency this hydrostatic precipitator the result 
the combined action centrifugal force and the 
thorough intermixing water and dust-laden air. 
Compensating water level assures maintained 
efficiency. 


For complete information, call your local AAF 
representative write direct for Type ROTO- 
CLONE Bulletin 277. 


AAF Dust Control 
Equipment 


Cycol! Ol! Both 
Alr Pilters 


Type 
ROTO-CLONE 


Air Filters 
and Pracipitators 


AIR OUR BUSINESS 


Hermon Nelson 
Unit Heoters 
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BIG BOULDERS HIT THE SKIDS! 


not the screen! 


There’s nothing that can compare Hendrick skid bar 
mounted Wedge Slot Screens for heavy-duty metal 
mining. The rugged skid bars protect wedge slot 
profiles from large chunks greatly 

reduce wear caused abrasion. The C-12 
profile bars have thick parallel head 

flanges maintain uniformity openings. 
Designed for long service life and excellent 
draining, C-12 bars are wide... 

slots run the whole length the 


Write for more information 


HENDRICK 


M A N T F A Cc T U R i N G Cc re) M Pp A N Y 64 Dundaff Street, Carbondale, Pa. 


Sales Offices In Principal Cities 
Perforated Metal + Perforated Metal Screens » Wedge-Slot and Hendrick Wedge Wire Screens + Architectural Grilles + Mitco Open Steel 
Flooring + Shur-Site Treads * Armorgrids + Hendrick Hydro-Dehazer + Petrochemical Column Internals. 


How ARE YOUR 
COMMUNICATIONS? 


Have you tested your company 
publications lately? they really 
work for you? Today your entire 
operation judged each piece 
literature you produce. you 
have any doubt the impact 
your vital communications, 
remember 


Commun ICATION 
OUR BUSINESS 


TWS will write, design, and print 
your Instruction Manuals, Prod- 
uct Bulletins, Training Aids, In- 
dustrial Relations Literature, An- 
nual Reports, Company Histories, 
Save money and Let our 
staff your staff for Technical 
and Business publications. 


TECHNICAL WRITING SERVICE 


McGraw-Hill Book Co. 
West 42nd Street, New York 36, 
Phone: LOngacre 4-3000 


This service available through agencies. 
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ASSAYING 
CONSULTING 
PROSPECTING 
ORE TESTING 


AGENCE MINIERE 
MARITIME S.A. 


Sworn weighers, samplers & Assayers 

of ORES and MILL PRODUCTS 

shippers at European ports & Works. 

Market surveyors and commercial 

advisers assuring sales direct to 
consumers 

2, rue Van Bree, Antwerp, (Belgium) 


DR. GEORGE ALETAN 
MICROSCOPIC 
EXAMINATION 

of ORES and MILL PRODUCTS 
Bathurst, Canada 
Ore Dressing Research Metallurgist 


BEHRE DOLBEAR 
COMPANY, INC. 


Mining, Geological and Metallurgical 
Consultants 


Cable Address —- BERDOL 


BLANFORD BURGESS 


Consulting Engineer 
Industrial Mineral Specialist 
USOM, APO 928 
San Francisco, Calif. 


Manila, Philippines Monticello, Ga. 


COWIN COMPANY, INC. 
Mining Engineers & Contractors 


Shaft & Slope Sinking 
Mine Development 
Mine Plant Construction 


118th Street 8.W. Birmingham, Ala. 
Phone 56-5566 


DICKINSON LABORATORIES 


Assayers Chemists 
Metallurgists — Umpire Work 


Ore Shippers representatives at 
Local Plants 
Samplers-Analysts at Mexican 
Border Points 
1300 West Main St. El Paso, Texas 


DAVID LeCOUNT EVANS 


Consulting Mining Geologist 
Pxaminations and Appraisals 
314 Brown Bidg. 
Wichita, Kansas, U.S.A. 


Telephones: Murray 3-6427 
Amherst 32-8954 


GMX CORPORATION 


Minerals Consultants 
Dr. David 8. Robertson, President 
Dr. L. L. Nettleton, Vice President 
Esperson Bidg., Houston, Texas, USA 
Victory Bidg., Toronto, Ontario, Canada 


ABBOTT HANKS, INC. 


ASSAYERS — CHEMISTS 
Eat. 1866 
Spectrographic Analysts 
Shippers Representative 
624 Sacramento St. San Francisco 11 


JOHN HAYES, 
Consulting Geologist 


1528 8. California Ave. 
Compton, Calif. 
Phone Los Angeles NDwmark 1-8961 


LEE HEIDENREICH, JR. 


Consulting Engineers 


Quarries 
Plant Design 


Crushing Plants 
Milling Plants 
Plant Layouts Appraisals 


75 Second St., Newburgh, N. Y. 
9 So. Clinton &t., Chicago 6, Il 


HERON ENGINEERING CO. 


Consulting Engineers for all types of 
Aerial Tramways, Cableways and 
Suspension Structures 

200 South Acoma St 

Denver 19, Colorado 


KELLOGG EXPLORATION 
COMPANY 
Geophysicists 
Air-Ground Surveys Interpretation 
EXPLORATION PLANNING 


3301 N. Marengo Altadena, Calif. 
Sycamore 4-1973 


Geologists 


RICHARD KIMBALL, JR. 


Consulting Mine and 
Exploration Geologist 
Specializing in Peru 
Bolivia, Chile, Brazil 
C/O A. H. Velho & Co. 
Casilla 144 La Pas, Boliva 
Cables: Kimex La Paz 


KIRK COWIN, INC. 
Ralph Kirk Percy Cowin 
Registered Professional Engineers 

118th Street BW 
Birmingham, Alabama 
Phone 56-5666 


KELLOGG KREBS 


Metallurgical Engineer 


Mineral Dressing Consultant 
564 Market St., San Francisco 4, Calif. 
Telephone: SUtter 1-6613 


LAKEFIELD RESEARCH 
LIMITED 


Metallurgical and Chemical Research 
Ore Testing 
Analysis and Assaying 


Box 430 Phone 7 
Lakefield, Ontario, Canada 


LEDOUX COMPANY, Inc. 


Metallurgical Chemists — Assayers 
Speetroscop ists 
Representatives of Shippers of Ores 
and Metals at Buyers Works 
Mine Pxamination Analyses 
359 Alfred Ave, Teaneck, N. J. 


LONGYEAR COMPANY 
Geological and Mining Consultants 
Mineral Exploration and Appraisals 
Photogeology 
Foshay Tower Minneapolis 2. Minn 
Graybar Bidg New York 17, N. Y. 
Colorado Bidg Denver 2, Colo. 
Shoreham Bidg Wash, 5, D.C 


MAC AFEE and COMPANY 


Consulting Engineers 
Mine Examination & Mill Design 
Exploration « Construction 
Operation & Management 
Chemical & Metallurgical Laboratory 
For Exact Quantitative Plowsheet Data 
3105 Wilshire Bivd. « Los Angeles 5 
DUnkirk 8-9674 « CABLE MACAFER 
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PROFESSIONAL SERVICES 


ROBERT MAYO 


Civil Engineer 


Complete Equipment for Concrete 
Lining of Tunnels, Haulageways and 
Shafts. Special Equipment for Under 
ground or Subaqueous Construction 


Lancaster, Penna 


ARNOLD MILLER 


Consulting Engineer 


General Mine, Mill and Industrial 
Appraisals 
Plant Design, Mechanization and 
Improvement 
Cable: “‘ALMIL,'’ Tel. Cortiand 17-0635 
120 Broadway, New York 5 


JOHN MORGAN, JR. 
E.M., PH.D. 


Consultant 


Business and Defense Problems in 
Metals, Minerals, and Fuels 
724 lath St., N.W., Wash. 5, D.C 
ME 8-1681 


ARTHUR NOTMAN 


Consulting Mining Engineer 


55 LAberty St., 18th Floor 
New York 5, N. ¥., U.B.A 


Telephone BArelay 7 9484 


O'DONNELL SCHMIDT 


Mining Consultants 


165 Broadway New York 6, N. ¥ 
BArclay 7-6960 


Cables: EXAMIMINES 


AMEDEE PEUGNET 


Consulting Mining Engineer 


Telephone MAin 1-1431 
705 Chestnut 8t., St. Lowis 1, Mo 


ROGER PIERCE 


Consulting Mining Engineer 


408 Newhouse Building 
Salt Lake City 11, Utah 
Telephone —Pmpire 3-5373 


LUCIUS PITKIN INC. 


Mineralogists Assayers 
Chemists Spectroscopists 
SHIPPERS REPRESENTATIVES 
Main Office Laboratories 


Pitkin Bidg., 47 Fulton St 
New York 38, N. ¥ 


SCHWARTZ ASSOCIATES 


CONSULTING ENGINEERS 
Specializing in Sulfur & Sulfur 
containing Chemicals 
Technical & Keonomic Studies Coat 
Reduction & Pvaivations--Process & 
Designs BShooting-—Advice To 

Financial Groups 
166 Broadway, New York 6 


offer valuable advice. 


Because the consultant gives “outside and free 
the traditions and inhibitions which ofttimes hamper the thinking 
the men the job, frequently able see more clearly and 


RESEARCH 
METALLURGY 
MILL DESIGN 

MINE DEPARTMENT 


AMBROSE SHEA 


Consulting Mining Engineer 


503 Rood Ave.—-P. O. Box 097 


Grand Junetion, Colorado 


Phone CHapel 2-5963 


Consulting Mining Geologist 


Winnipeg Manitoba, Canada 


Phone: 926323 


SMITH-EMERY CO. 


Assayers and Chemists 


SPRCTROGRAPHIC ANALYSES 
781 B. Washington Bivd 
Los Angeles 21, Calif 


STILL STILL 


Consulting Mining Engineers 
and Geologists 


4 Union Block Phone 658 
P. O. Box 1512 
Preseott, Arizona 


TALBOT 


Consulting Metallurgical Engineer 


Pxtraction and Refining of Base Metals 
Specializing in Cobalt and Copper 
Room 330, 84 State St 
Boston 9, Mase 


LEO TIMMINS, P.Eng. 


Mining Engineer 


Examinations Reports 
Financing of Prospects 
Suite 700, 1980 Bherbrooke West, 
Montreal 25, Quebee, Canada 
Phone: Glenview 24746 
Cable: TIMCONS 


TORKELSON CO. 
Engineers 
Industrial Plant Design 


Process Development Katimates 
Eronomic Mtudies Plant Layout 


146 South West Temple 
Salt Lake City 1, Utah 


HARRY WOLF 


Mining and Consulting Engineer 


Pxramination Valuations 
Management 


One Park Place New York 7 


Cable: MINEWOLF 
KREetor 2.5307 


WORLD MINING 
CONSULTANTS, INC. 


Consulting Mining Engineers 
and Geologists 

220 Broadway, New York 
WOrth 272-2994 


Let him join your staff and demonstrate the practical dollars-and- 
cents value outside viewpoint. 
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SEARCHLIGHT SECTION 


SEARCHLIGHT SECTION 


Ninety year old multi-plant manufacturer organic compounds 
requires graduate chemist engineer with experience wet 
dressing manage development and service laboratory devoted 
flocculating agents and depressants. This man would reside 
New York area and would also available for technical serv- 
ice U.S. and Canadian mines. Products currently wide use. 
Salary open right man. All our personnel know this adver- 


tisement. 


Send complete resume stating experience and education. 


Reply box EMJ 614, 125 St., NYC, New York. 


PROCESS EQUIPMENT DESIGN 


Leading chemical and mining equipment manufacturer 
is expanding the Process Equipment Division and 
needs a Design Bngineer familiar with the operation 
and design of ore dressing or chemical plant epuipment. 
This man will do layout and detail design while under 
studying the Chief Engineer and assume responsibility 
for the creative design of heavy process equipment 
as soo a6 qualified. Top level opportunity with a 
rapidly expanding old line equipment company in 
attractive Ban Francisco Bay Area 


Bend Resume to 


THE EIMCO CORPORATION 


Process Engineers Division 
420 Peninsular Avenue 
San Mateo, Calif. 


REPLIES (Box No.): Address to office nearest 
o This publication Classified Adv. Dir 
NEW YORK: P. O. Bow 12 (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


you 


POSITIONS VACANT 


Research Engineer in Ore Dressing desired for 

laboratory research and plant control work. 
Experience with heavy media separation, cyclones, 
Humphrey spirals and magnetic separation de- 
sirable. Salary commensurate with experience 
Location: Northern Minnesota. Company hous- 
ing available. All replies treated confidentially 
P-3712, Engineering & Mining Journal, P. O. 
Hox 12, New York 36, N. Y. 


Mine Superintendent (Ass’t) for Cuban under- 

ground and open-pit nickel source, Mining 
Engineer with appropriate experience (minimum 
5 yrs.) required, Benefite include liberal vacation 

. low taxes low rent... pald moving ex 
penses ... company-sponsored grade school .. . 
modern medical facilities, Submit Resume in- 
dicating salary requirements to: Manager, Nickel 
Processing Corporation, 111 Broadway, New York 
6, New York 


POSITIONS WANTED 


Mining Engineer 25 years successful and pro- 

gressive foreign and domestic mining oper- 
ations available as manager or superintendent 
also independent consulting. PW-2295 Engineer- 
ing & Mining Journal. 


Mining Executive age 45 graduate mining en- 

wineer 23 years experience in nonferrous fields 
covering mining, geology, and metallurgy 
Presently employed seeking new connection at 
management level PW-4047, Engineering & 
Mining Journal 
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POSITIONS WANTED 


Metallurgical Engineer, 36, family. Registered 

P.E. 9 years varied experience application 
sales and service of ore dressing and processing 
equipment Seeking responsible connection at 
supervisory or management level with progres- 
sive operating company in minerals or chemical 
field, Interests lie along the lines of process and 
equipment development and control, but will 
consider other propositions. PW-3565, Engineer- 
ing & Mining Journal. 


dren. Administrative and command experience 
in Navy. Eleven years experience in professsion 
includes teaching, resident geologist and planning 
and supervision of prospecting and exploration 
programs, Experience in lead, zine, copper, gold, 
tungsten and uranium. Desire position with ag- 
gressive organization where ability, initiative and 
hard work will lead up. Licensed P.E!). Employed. 
PW-4422, Engineering & Mining Journal. 


Geological Engineer—member AIME, age 35, B.8., 
1950, from Western mining school with seven 
years experience in all phases of base metal sul- 
fide ore search and economic property evalua- 
tion. Now senior Geologist in developed zine dis- 
trict. Desires similar job with chances for ad- 
vancement, Full data and reference on request. 
PW-4426, Engineering & Mining Journal. 


Graduate Mining Engineer, 26, Family, four 
years experience, Chief Engineer 1,000 TPD 
underground hard rock mine, Mine Engineer, 


Relief Shift Boss and miner, some open pit and 
construction experience. Prefer supervisory posi 
tion, domestic or foreign. PW-4358, Engineering 
& Mining Journal. 


Mining Engineer, Thirty years operating, en- 

gineering and management of highly successful, 
economic properties. Available part or full time 
after June. All inquiries confidential. Reply PW- 
4216, Engineering & Mining Journal. 


General Manager, mining, salary $24,000. Em- 
ployed, available thirty days notice. PW-4283, 
Engineering & Mining Journal. 


Mining and Metallurgical Engineer. Mexican, 

fluent English. Fifteen years dealing with metal 
mining practice. Experience in installations and 
maintenance of electrical and mechanical equip- 
ment. Mine plant design. Construction and oper- 
ation of Flotation Mills. Labor handling. Desires 
management position of small mine in process 
of development or in operation, preferably South 
America PW-4222, Engineering & Mining 
Journal, 


Graduate Mining Engineer, 26, married. One year 
mining and milling experience, two years mili- 
tary construction management. Desire oppor- 
tunity. Location immaterial, Available in June. 
PW-4187, Engineering & Mining Journal. 


CUBAN CHROME, IRON, 
MANGANESE MINES 
OPPORTUNITY 


IRON ORE GROUP: 
Santiago, two million tons, capital required. 
$250,000. 

REFRACTORY CHROME GROUP: 
mines, road completed RR, storage 
Nuevita. First 5000 tons already contracted 
for large chrome buyer, with con- 
tinuing contract. large chrome com- 
panies operating same zone. $40,000 for 
50% interest. 

MANGANESE GROUP: mines Santa 
Rita district, miles from Chacoreondo 
where tons now mined daily. $25,000 
for 50%. 

have geologist reports, General Super- 
intendence analysis, all required documents. 


BOX 1974 
MIAMI 11, FLORIDA 


ANACONDA 


DIVIDEND NO. 195 
February 13, 1957 


The Board Directors 
THE ANACONDA COMPANY 
has today declared dividend One 
Dollar ($1.00) per share its capital 
stock par value $50 per share, pay- 
able March 29, 1957, stockholders 
record the close business March 

15, 1957. 


C. EARLE MORAN 
Secretary and Treasurer 
25 Broadway, New York 4, N. Y. 


WANTED 


Need bulldozer Eimco Loaders 
Concentrating tables floats 
large trucks Have 3500 
ft. aerial tramway for sale 
buckets. Also want large low-grade 
ore bodies, any metal, anywhere. 


CHAIN 
DR. MUCHOW, MGR. 


228 Wabash Ave. Chicago Ill. 
2-7730 


SELLING OPPORTUNITIES WANTED 


Wanted—Equipment lines for Salt Lake City 

area. New independent engineering sales group 
seeks accounts. Address replies to RA-4465, En- 
sineering & Mining Journal. 


BUSINESS OPPORTUNITIES 


Manganese Mines near Ludlow, Calif., production 

to date 2000 tons, 41% concentrates sold to 
government stockpile, Estimated tonnage 4 mil- 
lion tons. Shovel proposition 200 ft in width by 
2500 ft in length. Near Natural gas lines. Will 
sell. Write Lee W. Yim, Amboy Calif. 


1,000 acres proven manganese lands in heart of 

Batesville-Cushman quadrangle. In production 
now. Will sell for $250,000. Write Bee Vanem- 
burg. Owner. Batesville, Arkansas. 


= : $_ $_{_{_{_{_{_ —i— > 


WANTED 


Anything within reason that is wanted in the 
field served by Electrical Engineering & Mining 
Journal can be quickly located through bringing 
it to the attention of thousands of men whose 
interest is assured because this is the business 
paper they read. 
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BATTERY LOCOMOTIVES 
Ton Macha Trammer 

ton Mancha ‘‘Mule’’ 24” Gage 

3—3'2-4 ton Mancha 24” gauge 

ton Westinghouse 24° gauge 

2—4 ton General Electric 

2—7 ton General Electric 36° gauge. permissible 
ton Atlas, 36°-48" gauge 

2—8 ton Generali Electric 36” gauge 

ton Goedman, 36” gauge 

ton Ironton, 24”-48" gauge 

4—10 ton Atias, 36” gauge 


SINCE 1898 DEPENDABLE RECONDITIONED MACHINERY 


i—!5 HP H & B Single Drum 
1—20 HP Vulcan Single Drum 
HP Vuiean Double Drum 
3—25 HP Vulcan Single Drum 
1—30 HP Vulcan Single Drum 
|—37 HP Single Drum 

|—60 HP Fairbanks- Morse Single Drum 
HP Vulean Single Drum 
2-75 HP Vulean Double Drum 
HP Box Single Drum 
2-112 HP Vuiean Single Drum 
+125 HP Ottumwa Single Drum 


4" Marey Ball Mill 
x 48" Hardinge Conical Ball Milt 
x 22” Hardinge Conical Pebble Mili 


x 14'8" Denver Simplex Rake Classifier 
x 18°4" Dorr Simplex Rake Classifier 
1—45" x 17'S" Akins Spiral Simplex Classifier 


SEARCHLIGHT SECTION 


BALL AND ROD MILLS 


CLASSIFIERS 


FLOTATION MACHINES 


|—150 HP Vulean Single Drum 
HP Ottumwa Single Drum 
1—400 HP Stearns- Roger Single Drum 


SLUSHER HOISTS 


HP Sullivan Double Drum Stusher Model HDE 
15 HP Double Drum Siusher Model AF -212 
'—Joy 15 HP Double Drum Stusher Model AAF -212 


|—Fagregren Single Cell Type SOT 
\—Morse Jet-Air New Hydracell #7 
t—4 cell Denver “Sub-A’’ #12 
cell Denver ““Sub-A" #15 
cell Denver “Sub-A"’ 218 


CENTRICLONE 


'—Centrielone, size C-10, Equipment Engineers with 


TROLLEY LOCOMOTIVES 
2—10 ton Jeffrey 

1—13 ton Goodman 

ton Jeffrey 

ton Jeffrey 


FILTERS 


* «x 2’ Morse Drum Filters 

"x 4 Oliver Drum Filter 

"x 8 Eimeo Drum Filter 

8 Morse Drum Filter 

2 dise Denver Leaf Filter 
1—6'—2 dise American Leaf Filter 
\—#’ — 2 dise Oliver Leaf Filter 
dise Morse Leaf Filter 
Morse Filter Press 

1—36" Sweetiand #12 Filter Press 


CRUSHERS 
4—4'4" x 3)" New Morse Lab Jaw Crushers 
4—4” x 6” New Morse Lab Jaw Crushers 
|—®" x 24” Cedar Rapids Jaw Crusher 


2—20 HP Ingersoll-Rand Model 20-MNM Double 
Drum Stushers 
— Double Orum Stusher Model 
i—Joy 10 HP 3 drum Stusher. 
|—Sullivan 2 Drum Siusher Model HO-10-B, Gas 
Engine Driven 


AIR TUGGER HOISTS 


Model D6U 
5-—Gardner-Denver Model HK 
\—Sullivan Model Litt 

2—Joy Model Fils 
'—Gardner-Denver Medel HM 
'—Ingersoll-Rand Model HU 


2—12B Eimeo Loaders 
Eimeoo Loaders 


20-16 Ou. Ft. Ore Cars, Swivel End Dump 
3—26 Cu. Ft. Card Granby Type Cars 
Cu. Ft. Koppel Rocker Dump Cars 
6-—54 Cu, Ft. Koppel Rocker Dump Cars 
12-84 Cu, Ft. Truax Recker Dump Cars 


10 HP moter, mounted in structural steel frame 
with 2° Wilfley rubber lined sand pump and 745 
HP motor 


MUCKING MACHINES 


ORE CARS 


DIESEL-GENERATORS 
i—5 HP Brownie Model HG |—30 KW Buda-Century 
HOISTS i—5HP Sullivan Model OE i—50 KW Cummins-General Electric 


1—10 HP Vulean #0 Single Drum 2-7 HP Sullivan Model HE 


OUR LARGE AND COMPLETE SHOPS ARE EQUIPPED REBUILD ANY TYPE MINING AND 
ELECTRICAL EQUIPMENT AND OFFER PROMPT SHIPMENT GUARANTEED RECONDITIONED 
MACHINERY. COMPLETE MANUFACTURING FACILITIES ARE ALSO AVAILABLE. 


SEND FOR NEW RECONDITIONED STOCK LIST 


MORSE BROS. MACHINERY CO. 


2900 Brighton Bivd. Box 1708 4-5261 


KW Caterpiliar-Louis Allis 


oun 
245 4 


DENVER, COLORADO 


SCIENCE NATURAL HISTORY CAMP 

BOYS AND GIRLS, 8-12 YEARS 

Geology, botany, conservation, the sky, life on 
earth, in air or water, Swimming, riding, crafts, 
farm, sports. Since 1939. Eight week 


GEORGE AND CARYL DILLMAN 
Hackmatack Camp, Otis, Mass. 


Cement copper from mining 
operations and impure nickel 
INTERESTED LARGE TONNAGE 

WHITE LIGHT YELLOW SILICA SAND salts from copper refining 
(99.41 Si02 0.12) FROM CUBA CONTACT US. 
ADVISE WHAT ORES YOU NEED. 

NOGUERA 

Aguiar 574, Havana, Cuba 


Interested discussing matter 
with principals their agents 
who have authority make 

long term commitments. 


industry from coast coast since 1920 


WANTED 


ROTARY DRYERS & KILNS—6’ to 10° dia. «x 
50’—100' long 

BALL MILLS—Hardinge 6’ x 22° Steel Shell 

WE PAY CASH FOR GOOD USED EQUIPMENT 


PERRY EQUIPMENT CORP. 
1419 6th Phila. 22, Pa. 
STevenson 4-3505 


4-6336 


write 


2—128 Eimeo Muckers 24 and (8 gauge 
'—Atias Ton trammer 


1—40 HP Coeur D’ Alene Ir. hoist 

ingerseli Comp 900 CFM at 55 P.8.! 
360 «C.F.M. Model WBG C.P. Comp w/75HP 
2200 volt Motor. 

2?°—Galigher rubber lined Vac SEal Pump 60 unit 
MSA lamp charging rack and charger. 

i—48 x 40 Gall Mill with drive. 

1—30 x 18 Allis-Chalmers Blake jaw crusher. 

Eari T. Siler, Equipment Sales 

Box 565, Kellogg, Idaho 


For Sale 


CORE ORILL—Longyear—4 Cyl. W. C. Engine 
AIRBORNE LIGHT PLANT & WELDER—18.75 
KVA American %-60-120/2086-3600 and 26.5 volt— 
290 Amp. DC Generator—4 Cyl. Cont. Engine— 
Housed—New Surplus ee $1000.00. 


HARRIS MACHINERY COMPANY 


30th Avenue, S.E., Mpls. 14, Minn. 


2600 DIESEL POWER PLANT 


FOUR EACH GENERAL MOTORS 12-567A 
DIESELS, 1080 BHP, 720 RPM DIRECT CON- 
NECTED 937.5 KVA, 659 ELECTRIC 
MACHINERY MANUFACTURING COMPANY 
ALTERNATING CURRENT GENERATORS, 3 
PHASE, 480 VOLTS. 

UNITS BEING OFFERED COMPLETE 
WITH ALL CONTROL AND AUXILIARY EQUIP- 
MENT. NOW OPERATION AND MAY 
ANY TIME. WILL AVAIL- 
ABLE APRIL, WILL SELL 


Bids Invited 


WAH CHANG MINING CORPORATION 


137 CLARKE STREET, BISHOP, 
PHONE 


March 1957—Engineering and Mining Journal 


1—New x 150’ Kling 
1—#6 Williams Jumbo Hammer Mill 
10/2’ Clyde Hydrator 
l—1Y « 107 & Y « 150 
CRUSHERS: 1—48” 42” 24” x 36’, 18" «x %, 
12” x 24” Jaw Crushers 
2-42” « 16” Allis-Chaimers Crushing Rolls 
36 x 16” rebuilt Sturtevant rolls 
Z—24" x 14” Rogers tron Works Rolls 
1—24”" x 12” Farreli Bacon Crushing Rolls 
1—2#330 Allis-Chaimers Hydrocone Crushers 
28 Telesmith intercome Crusher 
1—6", 10’, 20", McCully Super Gyratory Crushers 
No. 3 up to No. 12 Gyratory Crushers 
BALL, ROD & TUBE MILLS: 
« 20’ Tuhe Mills 
x22) & 7' Tube Mills 
MISCELLANEOUS: 
« and & 10’ Eimel Filters 
W. P. HEINEKEN, INC. 
50 BROAD $T., WH 4.47% WEW YORK 4, WY. 
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SEARCHLIGHT SECTION 


INDUSTRIAL 


ONE STORY 


BUILDINGS 


BUILDINGS TOTAL 1,300,000 FT. 

UNITS FROM 30,000 725,000 FT. 
LOADED F.0.B. CARS 
LOCATED AT EDDYSTONE, PENNA — FOR RE-ERECTION 


OVERHEAD TRAVELING 
These are ideal for practically any type industry and are geared efficient 
CRANES 
economical operation. Divided suit your specific requirements. 


Length from 173 800 ft. Modern boiler plant. 600,000 Ibs. per hr. 

building structure. These cranes are @ 89 overhead traveling cranes. 

motor generator sets). 

Detailed engineering data available upon request. For additional information, write, wire phone 


BRIDGES, Deck Girder Type: Girders each, 

auge, 250 volt. One 15 ton, gauge. 

hitcomb ton, gauge, type. 

MUCKERS: Conway model 75. 

CARS: mine type, ton, 140 cu. 
capacity, 36° gauge. 

SAND SCREW: 24” ft. with steel box. 

FEEDER: Austin Western 42” x= 12 ft. 

PAYLOADER: Hough 14 yd. capacity. 

ROD MILL: wet grinding peripheral dis- 
charge, with 50 H.P. motor and control. 
NE condition 

shell, One 6 ft . x 32 ft. for asphalt plant, 
excellent condition. One 4 ft. x 30 ft. 

CLAM SHELL BUCKET: Williams 11% yd. capacity, 
condition excellent 

OVERHEAD ELECTRIC TRAVELING CRANE: 
ton capacity, 56’ span, 3 motor, 230 voit, D.C. 

40 « 42, 

DOUBLE ROLL CRUSHER: 10” 

BALL MILLS: Allis-Chalmers Compeb Mill 7° x 
24 ft., 500 H.P. motor, Hardinge 8 x 48” 
Conical Mills, 200 H.P. motors. 

MINE dia., 72” face, single drum, 
3585 ope *g00 H. Pep “direct current 


FOR SALE 


Single Roll Crusher, 24” 
dia 32”, armor plate frame. 


Jaw Crusher. 
T.P.H.—2” 


these our Newark, Shops 


CONSOLIDATED 
PRODUCTS COMPANY, INC. 


Bloomfield St. Hoboken, 
Tel: OL 9-4425 N.Y. Tel: BA 7-0600 


FOR SALE 


REBUILT Vulcan Denver No. 100 Double 
Drum Hoist with Single Reduction Herring- 
bone Gears, End Drive 150 200 
Motor.—Like New. 

NEW Dorr Duplex Rake Type Classifier, 
Model DSFX, w/No. Reeves 


Coan Company 
334 West South Temple 

Salt Lake City, Utah 


Save Your 


INDUSTRIAL 


synchro set and all controls, 
One 14 dia, x 6°10" face, double drum, one FULLY 

cycle, volt motor and controls 

April One single drum Nordberg, 502 is x13 UARANTEED 
dia ace, with without dividing 528 100 Penn QUALITY 

me. flange, {00 H.P., 2200 volt, p 552 CFM 125 pel 18 - Ox 12 ine. XRB 

brakes, Other hoists, single and double drum CFM psi RELAYING RAILS 

Complete specifications, drawings, photos 775 OF M 100 psi 1014/8 x 7% Borg (New) Handi | 

870 125 17/10 OCE andle more cars better—cost less 


1600 OF M 40 psi Fuller O-300 

1740 OF M 100 psi 23 - 14 x 16 Ing. Pre2 3-60-2300 
3074 CFM 110 psi 30/18 x 21 Chieage OOE 
60’-000" portables - gas - diesel 1R-CPT Werth 


install and maintain. Foster stocks all 
Rail Sections thru 175#, Switch 
Material and Track Accessories. 


SEND FOR CATALOGS 
RAILS TRACK EQUIPMENT PIPE PILING 
PITTSOURGH 30° NEW YORK 7 * CHICAGO 4 
ATLANTA * HOUSTON 2 LOS ANGELES 


BUY AND SELL EQUIPMENT 
THROUGHOUT NORTH AND 
CENTRAL AMERICA 


O'NEILL 


Lansdowne, Pa. 
Phila. Phones: MAdison 


UNion 5- 7 
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LURIA PHILA. Rittenhouse 6-7455 


SEARCHLIGHT SECTION 


MACHINERY CENTER, INC. 
OFFERS, F.O.B. WEST COAST 


CRUSHERS 
x 48” Buchanan, Jaw, Stecl Frame 
3—4' Symons, Shorthead, 100 HP Meters 
2-60" x 24” Allis-Chalmers, Rolis 
MILLS 
6—6 x 12 Allis-Chalmers, Ball 
1266 Marcy Type, Ball, 225 HP 
2—66 Marcy Type, Bali, Late Model, Execlient 


TABLES, CONCENTRATING 
100—Dliester Plate diagonal Deck with motors 


SAND PUMPS 
35-2” to Wilfley Gand, complete with motors 


\—36" x 36” Pan American Duplex 


SCREEN, VIBRATING 
« 5’ Tyler-Niagara, Single Deck 
x 6’ Tyler Hummer, Single Deck Heads 


THICKENER 
14—20’ x Dorree Thickener Mechanisms 


FLOTATION CELLS 
2—6-cell Denver #18 Fietation Machine 
i—6-eell Denver #30 Flotation Machine 15 HP Motor, 
dual drive 


MILL BALLS 
450 Ton-6” Forged steel, new 


COMPRESSORS 
1-® PRE-2 Compressor 500 HP Syn. 


PRE-2 Compressor 400 HP Syn. 
Motor 


HOISTS 

H P Coeur d'Alene Single Drum 

i—150 H P Wellman-Seaver-Morgan double drum 
1—300 H P Ottumwa, Single Drum 


PHONE 


MINE CARS 
150—10 Ton Cap. 30” Gauge Rotary Dump 
aan Ton Cap. Granby, 30° Ga. 


450 Ton—50% & 70% New & Used 


LOCOMOTIVES 
T. Baldwin Westinghouse Trolley 30” Ga. 
ELECTRIC WIRE 
4000’—-2600 MOM 3 cund. 500V. Lead armor, Gaiv. 
Spiral Wire 
25000’ —Gmailer sizes, send us your requirements. 


OTHER QUALITY STOCK 
HOISTS 


\—450 HP Ottumwa, New 2-drum 

1—$00 HP Denver Engr., 2-drum 

i—200 HP Ottumwa, 2-drum 

2~—225 H P Weliman-Seaver-Morgan, 2-drum 
1|—200 HP Joshua Hendy, | drum 


WIRE 


3—150 Vulcan, t-drum 
2— 75 HP Vulean, |-drum 
LOCOMOTIVES 
Ton Mancha Battery, 24-42" Ga. 
Ton Atias Battery, Ga. 
Ten Baidwin Battery, 18-20 Ga. 
1—Universal Tramaire 24° Ga. 
MUCKING MACHINES 
2-—-Elmee (2-8 18” Ga. 
3—Gardner-Denver GD-0, 18" Ga 
i—Eimeo, 105 Leader Overshot Bucket 
CRUSHERS 
x 36° Cedar Rapids, jaw 
x 36° Traylor, 75 HP 
FEEDERS 
2-36" x 72" Jeftrey Traylor, Grizzly Pan 
x 16’ Stephens-Adameon, Apron 
x 10’ Link Belt Apron 
FILTERS 
« 6 Oliver, Drum 
« 4 Oliver, Drum 
\—6’-6 leaf Oliver Dise 
1—6'-5 leaf Oliver Dise 
leaf Oliver Dise 
leaf Oliver Dise 
MILLS, BALL 
x Allis-Chaimers 
x Allis-Chaimers 
x 48” Hardinge Conical 
x 36° Hardinge Conical 
x 36° Hardinge Conical 
i—5 x 5 Marey Type 
FLOTATION MACHINES 
2-—6-coll Fagregren, 56° x 56" Model HS 
Galigher, 40° x 48° 2-cell unite 
SCREENS 
12’ Allis-Chalmers, | deck low head, exesilent 
x & Denver-Dilton 2 deck 
x 6 Symons Rod Deck 


WRITE 


UNLIMITED STOCK—TUGGERS AND SLUSHER HOISTS, PUMPS, ETC. 


MACHINERY CENTER, 


Box 964 


24” 86” Chrome Manganese Type 


i—Patterson 6’ x 9 Silex Lined Continuous Type 
\-—Abbe 7’ x 7’ Silex Lined Bateh Type 
i—Marcy No. 56 Stee! Lined Type 
2-~Allis-Chaimers 6’ x 6’ and 6’ x 10 Steel 
Swept Stee! Lined 
16", 6 x 36", 7 x 36", 


6—Hardinge Ly 40x 

x and x 40" 
L. Seniath x 22 and @ x 20° Stee! Lined 
\—Patterson 7’ x 18’ 2-Compartment Steel Lined 
3-—Patterson 6’ x 18’ and 6 x 22 Parax Lined 
1—Allis-Chalmers 7’ x 24’ Compeb Mili 

ROD MILLS 
|—Hardinge x and x 12’ with Meds and Meter 
3—~Marey 5’ x 14’ and x 14-6" 
JAW CRUSHERS 

7—Bilake Type—i@” x 32°, 18" x 36°, 20° x 36", 

9—Single Shaft Type—i0” x 20", 10° x 36” 

15" = 36", 20° x 36", 24° x 36", 25° x 40", 

47 148° 
7—Cam and Roller Type—6" x 20°, x 1544", 

x 26", 14° 28", x 32°, 


GYRATORY tr REDUCTION CRUSHERS 
2—Symons—3' x 4 
2—Teismith—24” 36"-8 
2'-4", and 4’, and 4’-0” 
5—Kennedy—19, 25, 37, 
7—S8uperier MeCully—6”, | 

GYRATORY PRIMARY. Causners 
10-—Superior MeCuliy—6", 10", 14", 20° and 36” 
12-—~Allis-Chaimers-Gates, 3, 4, 5, 6, 7, 8, 9 and 


12K 
HAMMER MILLS 
Tyee B—20" x 12", 36" x 24", 42° 36", 
” 


2—Pennsyivania—SRX -100 

1—Cedar 

i—Williams—WNo. 

ROTARY DRYERS 
20’, 30’, 6 x 40’, x 72’, x 128 
ROTARY KILNS 
10-—4’ x 60’, 6 x 40’, 6 x 72’, 
x 125’, 8 xO 100, and 10'-6" x 

CLASSIFIERS — SEPARATORS — FILTERS 
| —@turtevant—i4’ Air Separator 

6—Dorr Rake—4’ x 22’ & 12’-0" x 31'-6" 
7—Dorr Gow! Rake—3’ x 24’ x 12’, x 35’ x 26’, 

16’ x 24’ x 28 and @ x 35’ x 16° 
H ydro-Separators—24’ Dia New 1061 and 
a 
+ ed x10, 12 te, 
rs 
2—Wilfley Tables—Bize No. 6 
1ESEL LOCOMOTIVES 

5—General tee 25 ton, 44 ton, and 65 ton 
6—Plymouth—6 ton, 10 ton, and 20 ton 


STANHOPE, INC. 
42nd St., New York 17, 


Salt Lake City, Utah 


DRILL SHARPENERS 


For Sale 
New, In pasting ease, Mode! 
plete with shank and punch, shankiag 
dies, doliies, punch pins and various ether parts. 
Priced at at approximate half of present cost. Packed 
Class. Adv. Div., 12, 36, 


CARLYLE RUBBER INC. 
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FOR ALL YOUR REQUIREMENTS 


RUBBER HOSE 


Air Solvent Discharge Suction Suction Vacuum 
Acid Welding Fire Discharge Water Pneumatic 
Paint Spray Pile Driver Fuel Oil Gasoline Steam Road Builders 
Conveyor Grader Hot 
Elevator Chute Lining Mucker Transmission 


INC. 


Tele: HUnter 4-7601 


RELAYING RAIL 
All 


Track Accessories 


LEFTON INDUSTRIAL CORP. 
Genl. Office: 212 Victor St. 
St. Mo. 


AN 


PROMPT 
SHIPMENTS 
QUALITY 


Digby 3810 
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HP Nerdberg Double Drum Mine Holst, 


PROCE CESSES exchange chemicals solution high 


purifies, recovers, concentrates, separates. exa 


MINING 
(uranium oxide content 


CLARIFYING 
(filtering) 


URANIUM OXIDE 
(70 90% pure, ready 
for process 


CONCENTRATING 
lon Exchange 


DRYING 


LEACHING 


PRECIPITATING 
(the concentrate 
separates 
out solution) 


The 


lon Exchange Cuts Uranium Costs 


One reason uranium costly because 
it’s spread Even ton good 
ore contains only uranium 
oxide, And when that ton ore dis- 
solved, its uranium hidden 
tons leach solution! 


Solutions that dilute would al- 
most too expensive handle 
for the ability ion exchange 
pick out “the needle the haystack.” 
Take the above 
exchange-precipitation takes the 
uranium out the 10,000 Ib. 
leach solution one simple 
centrate! also discards other elements 
that generally stick close uranium 


210 


special up-grading steps. 
The results: more uranium per ton 
ore and lower cost than former 
and higher grade uranium 
that cuts subsequent refining costs. 
why Permutit ion exchange 
work African, Canadian and 
uranium 
This compact process also concen- 
trates metals from industrial 
For example, recovers valuable chro- 
mium from exhausted plating baths 
and rinse waters and, the same time, 
tough and costly waste dis- 
posal recovers copper and 
zine from rayon wastes, also removes 
unwanted minerals and other impuri- 


ties from process and boiler feed water, 
chemicals, sugar solutions and hun- 
dreds other products. 


We'll glad look into ways 
might apply your process. Write 
The Permutit Company, Dept. 
330 42nd St., New York 36, 


rhymes with “compute 


EXCHANGE for Water Conditioning 
Chemical Processing Industrial Waste Treatment 
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CRUSHING AND GRINDING 
4 4 “a 


Acker Drill Co, 187 
*Aero Service Corp... .. va « 194 
*Ainsworth & Sons, Inc., Wm.... 


.Second Cover 
156 


*Allen-Sherman-Hoff Pump Co..... 
Allied Steel & Tractor Products, Inc.. 


*Allis-Chalmers Manufacturing Co., 

Power Equipment Div. 

Insert between pp. 18-19 
*Allis-Chalmers Manufacturing Co., 


Industrial Equipment Div.. 134 
*Allis Chalmers Manufacturing Co., 
General Products Div..... 37, 166 


Allis-Chalmers 
(Construction Mchy. Div.) 


*American Air Filter Co., Inc. 
*American Brattice Cloth Corp.. 
*American Cyanamid Co, 


52, 55, 186 
. 203 
180 


Insert between pp. 50-51 
American Manganese Steel Div., 


American Brake Shoe Co.. 174 
*American Mine Door Co... . 161 
*American Steel & Wire Div. 10-11, 50 

Armstrong-Bray & Co...... 196 
*Athey Products Corp.... . 
Atlas Car & Mfg. Co. 187 
Atlas Copco A. B........ .121, 123 
Babcock & Wilcox Co., Boiler Div. 24-25 
*Baker & Adamson General Chemical Div., 

Allied Chemical & Dye Corp.... ‘ . 184 
*Baldwin-Lima-Hamilton Corp., 

Bemis Bro, Bag Co. 192 
Bethlehem Steel Co... 44, 167 
Booth Co...... 175 
Boston Woven Hose & Rubber Co. eel ae 
Broderick & Bascom Rope Co.... . 118-119 

148 
Bucyrus-Erie Co......... 193 
Bunker Hill Co...... 161 

*Carpeo Manufacturing, Inc.. 143 
Carrier Conveyor 12 


*Catalytic Construction Co....... 
Caterpillar Tractor Co... . .42, 115, 130-131, 214 


*Christensen Diamond Products Co.. . 144 
Clark Equipment Co., 

Construction Machinery Div.. 28-29, 31 
*Colorado Fuel & Iron Corp... . 139 
*Colorado Iron Works, Sub. Mine & 

Smelter Supply Co........... 132 
*Columbia-Geneva Steel Div.. . 10-11, 50 

*Crucible Steel Co. of America 
*Dart Trucks Co.. 201 

Deister Machine Co... . 196 
*Denver Equipment Co. ili 
*Dings Magnetic Separator Co.... 135 

Dodge Manufacturing Corp...... 188 

Dorr-Oliver, Inc.... . &9 

Dow Chemical Co...... ; 57, 58-59 
*du Pont de Nemours & Co., E. L., 

(Explosives Dept.) 150 

Eddystone Div., 

Baldwin-Lima-Hamilton Corp... 146 
*Eimeo Corp....... ‘ 45, 47 
* Ensign-Bickford Co.... 43 
Euclid Div., General Motors Corp 162 
Flexible Steel Lacing Co. 163 
*Galigher Co........ 133 

*Gardner-Denver Co.. 170 


General Electric Co.. 20-21, 145 


ALPHABETICAL INDEX 


Indicates more product information may found company advertising appearing 1956 
Mining Guidebook and Buying Directory Issue. Check your Guidebook index. 


*General Refractories 
General Tire & Rubber Co iS! 
Goodrich Industrial Products Co., B. F..... 5 
Goodyear Tire & Rubber Co. cain 
Greensburg Machine Co 180 

*Hardinge Co..... 126 

*Harnischfeger Corp. .26-27 

*Hazard Wire Rope Div., 

American Chain & Cable Co 23 
Hendrick Manufacturing Co. 204 

*Hewitt-Robins, Inc. 138 

*Hoffman Bros. Drilling Co 213 

*Ingersoll-Rand... ; 
Industrial Brownhoist Corp w 

*International Harvester Co. (Power). .32-33, 137 
International Nickel Co. 54 


*Joy Manufacturing Co 18, 140, 155, 158 


*Kennametal, Inc., Mining Tool Div. 141 
*Kennedy-Van Saun Mfg. & Engrg. Corp. 124-125 


Koehring Co.... 48-49 
Koppers Co., Ine. 199 
Lainiere de Sclessin 75 
*LeRoi Div., Westinghouse Air Brake Co, 183 
*LeTourneau-Westinghouse Co 60-61, 177 
Leschen Wire Rope Div., 
H. K. Porter Co., Inc 165 
*Link-Belt Co... 176 


Longyear Co., E. J ae 


Lukens Steel Co 181 
Mack Trucks, Inc. . 189 
*Manhattan Rubber Div. 62-63 
Manitowoc Engineering Corp. 198 
Marion Power Shovel Co. 195 
Mayo Tunnel & Mine Equipment 202 
McLanahan & Stone Corp. 152 
*Merrick Scale Mfg. Co.. 156 
*Mine & Smelter Supply Co. 173 
*Mine Safety Appliances Co 129 
Minneapolis-Honeywell Regulator Co 18D 
National Filter Media Corp 168 
*National Malleable & Steel Castings Co 147 
National Mine Service Co. 64-65 


National Tube Div. . 3 


*Naylor Pipe Co... . 172 
New Vork Engineering Co. 175 
Nitrogen Products, U. S. Stee! 154 

*Nordberg Manufacturing Co 53 
Northwest Engineering Co 15 
Ohio Brass Co 197 
Pennsylvania Drilling Co 154 
Permutit Co, 210 
Pipe Linings, Inc.. 161, 202 
Porter Co., Inc., H. K 164-165 
Quaker Rubber Div., 

H. K. Porter Co., 164 

*Raybestos- Manhattan, Inc., 

Manhattan Rubber Div. 62-63 

*Riblet Tramway Co. 196 
Ridge Tool Co.... 213 
Roebling's Sons Corp., John A. 113 
Ryerson & Son, Inc., Joseph T. 109 


(This index is published os o convenience to the reader. Every core is taken to moke it accurate, but EGMJ assumes no responsibility for errors or 
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LEVEL 


DUCTION FURNACES 


KEEP HANDY FOR READY REFERENCE 


Whether you’re working specific problem, looking for ideas 
seeking helpful operating data, will pay you check 
1956 Guidebook first. contains the largest section useful 
operating information ever published any one mining magazine. 
also find the Buying Guide easy-to-use, up-to-date 
reference the thousands products manufacturers offer. E&MJ’s 
Mid-June Mining Guidebook Issue annual service for all 
E&MJ subscribers. 


212 


— 


USE YOUR E&MJ GUIDEBOOK FOR IDEAS 
MINE 


ALWAYS 
THE BEST 
RESULTS 


with HOFFMAN BITS 


With only the sharpest, hardest cutting edges exposed the 
work, Hoffman Oriented Diamond Bits produce cores that 
eliminate guessing formation structures. They permit ac- 
curate job estimates—reduce footage time and costs—in- 
sure longer bit life with less power consumption. 


CORE BITS have the diamonds 


set pre-determined angles 
cut rather than scrape. They run 
fast and smooth—require little 
attention. 


TAPERED STEP CORE 


BITS greatly increase drilling 
speed and economy because they 
use half the ordinary face 
Ideal where fast water-release 
needed. 


“MAN BROS 


CONCAVE and 
PILOT BITS set 
with whole, select 
diamonds for fast 
penetration hard 
formations. 


Available all standard sizes 
and shapes, Hoffman Bits are 
also produced for highly spe- 
cialized drilling jobs such 
Miniature Bits for easy, Low 
cost prospecting work. 


Write For Illustrated 
Literature—FREE. 


HOFFMAN BROS. 
DRILLING CO. 


Drilling Experts Since 1902 


Tiona Street Punxsutawney, Penna. 


March 1957—Engineering and Mining Journal 


You can’t afford 
cut, ream and thread 
hand! 


Capacity: 

pipe, 
12” 
with geared 
tools; 
bolts. 


pewers your hand tools... 
saves you time and work! 


Your job much easier, faster when 

this stout little power drive turns pipe, 
conduit, rod for your hand tools. Easy 
hand-action Speed Chuck holds tight 
forward reverse. Full 
features that give you far the most 
time and work saving for your money— 

see it, try your Supply House. 


The Ridge Tool Company, Elyria, Ohio, 


Starting easily and slugging through frozen overburden 
below, working temperatures around the 
100-degree mark, this CAT* Tractor stays the 
job the year around the Gay mine near Fort Hall, 
Idaho, Owned Simplot Co., works abra- 
sive phosphate rock. The company ships million tons 
ore from here annually processed fertilizer 
plants Pocatello. 


The Caterpillar Tractor was selected after 
proved clearly superior another make tractor 
actual on-the-job tests. According Ray Bowden, 
superintendent, the machine has given trouble 
all 1750 hours The new has impor- 
tunt advances for longer work life and greater produc- 
tion lower cost. Its entirely new, 191 Caterpillar 
Diesel Engine teamed with torque converter 
with exclusive oil clutch. New seven-roller track 
frame and hardened track shoes give 
work Highly effective filters and seals keep 


wear-causing abrasives out all moving 


And now all (Series direct drive and (Series 
torque converter, are equipped with oil-cooled steer- 
ing clutches and brakes. For the first time track-type 
tractor history, steering clutches and brakes have 
life expectancies similar those the exclusive 
Caterpillar oil clutches. They require very little adjust- 
ment, and facing replacement negligible. 

Your Caterpillar Dealer will comparison 
the new with any other tractor. Call him soon for 
on-the-job demonstration. And count him for 
dependable service and parts you can trust. 


Caterpillar Tractor Co., Peoria, 


CATERPILLAR’ 


*Caterpiliar and Cat are Registered Trademarks of Caterpiiier Tractor Co 
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SWITCH SPECIAL BITS PAYS OFF 
SHARPLY REDUCED DRILLING COSTS 


Cost per foot drilled 
DOWN 40% 


Footage per hour 
42.8% 


Footage per bit 
35.3% 


dam-building job the northwest, Truco 
standard non-coring bits were being used 
grouting work hard abrasive rock 


Although progress was normal for this type 
formation, our field engineers felt that 
might improved and set studies field 
conditions and analysis used bits find out 
whether bit performance might bettered and 
so, what methods. 


First conclusions were that more circulating 
fluid was required and severe abrasion around 
TRUCO IMPREGNATED the water ways (due the hard nature the 
CORING rock) must 


relieve these conditions, Truco Special 
Cross Plug Bit was designed and showed 
appreciable improvement performance. 


However, further study showed pressure build- 
ing the center the bit and Truco 
Special Cross Plug Bit No. was designed and 
demonstrated the substantial and continuous 
improvement and economies tabulated below. 


The development this bit and the result- 
ing economies are typical similar opportu- 
nities many drilling operations and indicate 
the advantage working with organization 
and giving full responsibility developing 


bit tailor-made the job. Cost Per Footage Footage 
the driller, the potential gain can sub- 


stantial and—money saved drilling costs 


clear profit. 
TRUCO STANDARD drilling costs are your responsibility, maybe Bits 
FIELD BIT you should talk the Truco Diamond Drill DOWN 
Bit man. Very likely can help you. 40% 42.8% 35.3% 


TRUCO DIAMOND BITS 


WHEEL TRUEING TOOL COMPANY 
3200 Davison Detroit 38, Michigan 


FINEST QUALITY WHEEL TRUEING TOOL CO. CANADA, LTD. 
BORTZ 575 Langlois Ont., Canada 


\\\ 


For air-leg drills and light 


New 


drilling ways! 


TAPERED SOCKET GIVES MORE SECURE UNION—The new Timken” bit 
has tapered socket that provides more secure union than threads for air-leg 
drills. Its precision-made taper fits tight the drill steel yet permits quick and 
easy bit changes speed drilling. Breakage reduced, bit cost cut. New, special 
analysis carbide inserts give cutting face superior wear-resistance, with added 
shock-resistance. And body Timken electric furnace fine alloy steel helps 
Timken tapered bits give you lowest cost per foot-of-hole. 


DEEPER, WIDER WING CLEARANCE SPEEDS CHIP 
REMOVAL Extra deep, wider clearance between cutting 
wings permits water carry chips away faster from the 
cutting face the bit. This faster chip flow helps increase 
cutting efficiency, speeds drilling. New Timken bits come 
three popular sizes: 1%", and Write for free 
brochure. The Timken Roller bearing Company, Canton 
Ohio. Cable: 


5-FRONT-HOLE JET ACTION 
WASHES CHIPS BACK FASTER— 
New frontal design shoots five jets 
water front the bit wash 
away chips faster. Bit spends less 
time chips, more time 
drilling new rock. 


TIMKEN BIT FOR EVERY JOB...EVERY DRILLING CONDITION 


TIMKEN MULTI-USE Your most economical bit for ordi- 
nary ground. With correct and controlled reconditioning, 
gives lowest cost per foot-of-hole when full increments steel 
can used. And interchangeable with Timken threaded car- 
bide insert bits the same drill steel. NEW TIMKEN THREADED 
CARBIDE BIT—For other tough drilling jobs. New features speed 
chip removal: five front holes; deeper, wider clearance between 
wings; deeper undercut under the heel. Improved thread con- 
tact reduces breakage. New wear-resistant carbides add life. 


REMOVABLE ROCK BITS 


TRADE-MARK REG. U. 5S. PAT. OFF 


: 


